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ABSTRACT 



We have conducted a new spectroscopic survey to characterize the nature of nuclear activity 
in Hickson Compact Groups (HCGs) galaxies and establish its frequency We have obtained 
new intermediate resolution optical spectroscopy for 200 member-galaxies and corrected for 
underlying stellar population contamination using galaxy templates. Spectra for 1 1 additional 
galaxies have been acquired from the ESO and 6dF public archives and emission line ratios 
have been taken from the literature for 59 galaxies more. Here we present the results of our 
classification of the nuclear activity for 270 member-galaxies, which belong to a well defined 
sample of 64 HCGs. We found a large fraction of galaxies, 63%, with emission lines. Using 
standard diagnostic diagrams, 45% of the emission line galaxies were classified as pure AGNs, 
23% as Transition Objects (TOs) and 32% as Star Forming Nuclei (SFNs). In the HCGs, the 
AGN activity appears as the most frequent activity type. Adopting the interpretation that in TOs 
a Low Luminosity AGN coexists with circumnuclear star formation, the fraction of galaxies 
with an AGN could rise to 42% of the whole sample. The low frequency (20%) of SFNs 
confirms that there is no star formation enhancement in HCGs. After extinction correction we 
found a median AGN Ha luminosity of 7.1xl0 39 erg s _1 , which implies that AGNs in HCG 
have a characteristically low luminosity. This result added to the fact, that ther e is an almost 
comp lete absence of Broad Line AGNs in Compact Groups (CGs) as found by 



Martinez et al. 



(2008a) and corroborated in this study for HCGs, is consistent with very few gas left in these 
galaxies. In general, therefore, what may characterize the level of activity in CGs is a severe 
deficiency of gas. 
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Subject headings: galaxies: nuclear activity; galaxies: interactions; galaxies: star formation; 
galaxies: compact groups 



1. Introduction 



From observations and theoretical simulations it is recognized that gravitational interactions between 
galaxies must play a fundamental role in the evolution of galaxies. Through star formation, galaxy-galaxy 
interactions and mergers can influence the mass assembly of galaxies and generate morphological transfor- 
mations. These processes may also play some role in determining the type of AGN (Active Galactic Nuclei) 
activity. 

The connection bet ween gravitational in t eractions and enhancement in star formation in galaxies is al- 

ready well documente d jKennicutt et alll987l : EeeJl993l : lB~arton et al.l200ol : lwoods & Gellerll2007l : Lonsdale e"tal 
1984 : iLin et al.ll2007r) . Howev er not all galaxy-gala xy interactions are equally efficient in producing an 
enhancement of star formation (IBergvall et al]|2003l) . Simulations (IDi Matteo et al.1 120081 . and references 
therein) have shown that this depends on various parameters describing the initial conditions of the interac- 
tions, like the disk stabili ty of the interacting galaxies, the total mass or relative mass of the in teracting com- 



ponen ts (iCox et al.ll2008r) . the gas content of the galaxies or their relative orbit parameters (IDi Matteo et al. 
2007k 



Many authors have also found evidence suggesting a connection between circumnuclear starburts and 
AGN (see IStorchi-Bergmannl l2008l for review, and references therein). This connection is supported by 



theor e tical considerations. S imulations of interacting galaxies and mergers ( Byrd et al.ll 19871 : ISpringel et al. 



20051 : IDi Matteo et al] 120051) suggest that apart from a central burst of star formation the inflow of gas 
towards the nucleus of the galaxies could have a positive feed back on a preexisting black hole, increasing 
its activity. Simulations have shown also that tidal torques , produced during slow galaxy encounters, can 
transport gas efficient ly towards the center of the galaxies (|Mihos & Hernquistlll996l : ISpringel et alJl2005l : 
Di Matteo et all 120071 ). However, it is still not clear what fraction of the gas will form stars, increasing the 
bulges of the galaxies, and what fraction will go deeper to the center of the galaxy to nourish a black hole. 
Neither it is clear if these processes are really simultaneous or competitive. In particular, we do not know 
yet if there are physical conditions or galaxy environments under which AGNs may be favored over star 
formation. 

Early works on AGNs suggested that Seyfert activity, without discriminating between Seyfert 1 and 
Seyfert 2 (hereafter Syl an d Sy2), appears m ore frequently in optically disturbed and interacting systems 



(lAdamsll 19771 : 



Dahari 



1985; 



Keel et al 



1985). The results of more recent studies seem less clear on this is- 



sue. Some authors (i.e. iMoles et al. 1 1995 ; Laurikainen & Salo1ll995 ; Domingue et all2005 ; Woods & Geller 



20071: iKuo etaP l aOOgl) _ ind excesses of AGNs in interacting galaxies, whereas others claim the op posite 



(Bushous 



1987 



Fuentes-Williams & St ocke 1988; Schmitt 2001 : lHo et al . 2003; MilleretaLj 12003). Dif 



JPP< 
3). 



ferent studies propose that the discrepancy can be explained taking into account the scale of the environment, 
discriminating between small (~ 100 kpcs) and large scales (typically until ~ 1 Mpc), and the type of nuclear 
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activity (IDultzin-Hacyan et al.ll 19991 : iKoulouridis et alj|2006l : ISorrentino et al]|200g ; iGonzalez et al.l l2008). 
On large scales, they found that no difference between the environments of the different AGN types can be 
seen. On small scales, however, they found that there is a statistically significant higher fraction of Sy2 than 
Syl with close companions. On this matter, we recently found that the environment may be more important 
than previously thought. Indeed, we report (IMartfnez et al.ll2008al) . that there is a remarkable deficiency of 
broad-line AGNs as compared to narrow-line AGNs in two different samples of Compact Groups of galaxies 
(CGs), suggesting that tidal or group interaction effects could influence in the AGNs in CGs. 

Recent observational studies have shown that a significant fraction of nearby galaxies host an AGN and 
this fraction increases as the luminosity of the AGN goes down ( Ho et all 1997 : Miller et al. 1 120031 : Iiiol l2008l : 
Del Olmo et all 120081 : IMartfnez et all 1200 8b). However, as we mention before the relationship between 
galaxy interaction and nuclear activity is open to debate. To explore further this p ossible conne ction we have 
undertaken a new spectroscopic survey of galaxies in Hickson Compact Groups ( Hicksonlll982[ HCGs). The 
main goals of our study are: 1) to characterize the type of nuclear activity present in the galaxy members of 
HCGs and estimate more reliably its actual frequency; and 2) to establish the relation this activity may have 
with the properties of the host galaxies and its level of evolution in the group, as well as with the dynamical 
properties of the group itself. 

The present article concentrates on the first goal. We present the classification of nuclear activity for 
a sample of 270 member-galaxies in 64 HCGs. For this study, we have obtained new long-slit intermediate 
resolution optical spectroscopic observations for 200 galaxies. All these new spectra were corrected for 
stellar population contamination subtracting proper galaxy templates. Spectra for eleven additional galax- 



n_p] 
3ft 



revious studies (Kim et al. 


1995;, 


\oki et al. 


Shimada et al. 


2000 


Coziol et al. 


2004 


). A 



following article will be dedicated to the analysis of the relationship between the detected nuclear activ- 
ity and the properties of the host galaxies and their parent groups, as well as the comparison with other 
environments. 

The organization of this paper is the following: in Section 2 we explain the selection of the sample; 
in Section 3 we present the new spectroscopic observations and give a general description of the reduction 
processes used; in Section 4 we present the results obtained for the whole sample of 270 galaxies; the final 
nuclear activity classification adopted is presented in Section 5, followed by our conclusions in Section 6. 



2. Description of the sample 



In 1982. iHicksonl (|1982r) produced a catalogue of 100 CGs selected from the Palomar Sky Survey. The 
three criteria used by Hickson to define CGs form today the basis (with some variance) of many subsequent 
studies on the same subject. The first criterion is one of population and magnitude concordance: the groups 
must be composed of at least four galaxies, with a difference, at most, of three magnitudes. The second 
criterion is one of isolation: the radius of the smallest circle containing all the galaxies in a group should 
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be three times smaller than the distance from the group center to the nearest galaxy with less than 3 magni- 
tudes in difference. The last criterion is one of compactness, expressed in terms of surface brightness: the 
mean surface brightness of the group should be b righter than 26 mag arcsec~ 2 . Subsequent spectroscopic 
observations (lHickson et al.l 1 19921 : iHicksonl 1 19971) have shown that not all galaxies in the original HCGs 
have concordant redshifts. Therefore, only 92 HCGs have three o more galaxies with concordant redshift. A 
detailed description of this new whole sample as well as the possible biases introduced by the visual search 
procedure and the original criteria used is reviewed in IHicksonl (| 19971) and references therein. 



To carry out our analysis we have selected a well defined sample of 65 HCGs, starting with the 92 HCGs 
with concordant redshifts and using two additional constraints to minimize the effects of incompleteness in 
mean group surface brightness and redshift. Hickson (1982) found in the original sample that the catalog 
becomes incomplete for mean group surface brightness fainter than about 24 mag/arcsec -2 . As it can be 
seen in Figure [Q where we have plotted the mean surface brightness distribution for the whole sample 
(92 groups), there is a clear deficit of low surface brightness groups and the catalog appears incomplete 
for groups with about /i g - 24.4 mag/arcsec 2 . Also the redshift distribution, plotted in Figure |2l shows 
that the catalog becomes clearly incomplete for groups with redshifts higher than 0.045. Both limits are 
marked with an arrow in each respective figure. For our sample we have therefore excluded all groups with 
IUg > 24.4 mag/arcsec 2 (regardless of the redshift) and those groups with z > 0.045, obtaining a final sample 
of 65 HCG groups. 

(1982) d in total 290 galaxies. How- 



Based on the original 



Hickson 



ever, after later revision (|Hickson et all 19921 ). only 269 member galaxies remained. For completeness sake, 
we have rechecked the membership of the galaxies in our sample using our own spectral observations. We 
found that H3c (z = 0.0248) and H5d (z = 0.0415) have concordant redshifts compared to their respective 
parent groups, and should not have been excluded. The same was found to be true of H48c (z = 0.0115), 
H51f (z - 0.0266), H51g (z = 0.0254) and H72f (z = 0.0437). 



In the case of HCG43, considered as a quintet by lHickson et al.l (|1992T ). we found a discrepant redshift 
for H43e, namely z = 0.0966 compared to z = 0.033 for its parent group. Thi s makes HCG43 a quartet. 
We al so confirmed that H95b is a foreground galaxy, as pointed out already by llglesias-Paramo & Vflchez 
dl998h . 



Some new members have also been added. We have included NGC1208, with a projected distance 
of 270 kpc and a Av r = 450km/s with respect to the group velocity, as a member of HCG23. In HCG31, 
we confirm the membership of H31G as noted by 



Rubin et al 



(1990), and H31Q and H31AN505 as in 



Verdes-Montenegro et all C2005), making it a sextet. iBarton et all (|1998h found H57h to belong to the group, 
which we confirm with our spectroscopy . In ou r sa mple we have also inc luded NGC7320c in HCG92, as 
w as previously suggested b y lMoles et all (|1997l ) and lSulentic et all (120011) . H97-2 in HCG97, as suggested 
by de Caryalho et al. ( 1997 ) and HlOOd as suggested b y Iffickson (1993). HCG21 was considered a quintet 



in 



Hickson! (119821) and a triplet in lHickson et all (119921) . We have considered this group as a quintet, because 



the excluded galaxies (H21d and H21e) have a difference in radial velocity of less than 1000 km/s with 
respect to that of the group. 
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To summarize, after revision of the membership, we added 16 galaxies and excluded 2 (H43e and 
H95b) obtaining a total of 283 galaxies. 

In Table[T] the selected groups are listed with their main characteristics. Columns 2 and 3 contain the 
position coordinates a and 6 (J2000) respectively. In column 4 we give the number of galaxies considered 
by us as members in each group. In column 5 we give the number of galaxies for which we have obtained 
spectroscopic observations and identify those for which the spectral information comes from the bibliog- 
raphy or public archives. Since no spectrum was available for any of the galaxy member of the southern 
group HCG63 (a triplet), our final sample is reduced to 280 galaxies in 64 groups. The mean radial veloc- 
ity for each group in column 6, was recalculated taking into account the new obtained redshifts and final 
member-galaxies. 

The final selected sample of 64 HCGs contains 54 multiplets (84%) and 10 triplets. A similar percent- 
age is found for the whol e HCG catalogue. The morphological type of the galaxies were obtained from 



the HyperLeda database (IPaturel et al.1 12003). We find 53% early-type (E or SO, T<0), 32% early spirals 
(SOa-Sbc, > T < 5) and 15% late spirals (T >5, i.e. > Sc). Therefore, early-type galaxies are dominant in 
our sample, as in the HCG catalog. We also find that 82% of the galaxies are brighter than Mb = -19, with 
a median value of -20.15 magnitudes. The group velocity range goes from 1387 km/s to 12966 km/s. 

A value of Hq = 70 km s -1 Mpc" 1 is used throughout this article. 



3. Observations and Data Reduction 

3.1. Spectroscopic Observations 

Two-dimensional long-slit spectroscopy were obtained for 200 galaxies in our sample. Four telescopes 
were used, during various observing runs from 2003 to 2007: 1) the 2.2m telescope in Calar-Alto (CAHaQ, 
Spain); 2) the 2.56m NOl| at the Observatorio del Roque de los Muchachos (ORM) in La Palma (Spain); 3) 
the 2. 12m telescope at the Observatorio Astronomico Nacional in San Pedro Martir (SPM) in Baja California 
(Mexico); 4) and the 1.5m telescope! at Sierra Nevada Observatory (OSN) en el Observatorio de Sierra 
Nevada in Granada (Spain). 

We obtained medium resolution spectroscopy in the optical range 3600-7200 A, which includes the 
main nebular emission lines used for standard spectroscopic classification: namely, from [ODTJ/15007 A to 
[SII] ,M6717, 6731 A doublet, including [OLU6300 A, [NII]^6584 A and the Balmer H/J and Ha lines. 

Depending on the telescope and the weather conditions, a long slit with a width varying between 1 and 

'The Centro Astronomico Hispano Aleman is operated jointly by the Max-Planck Institut fur Astronomie and the IAA-CSIC. 

2 ALFOSC is owned by the IAA and operated at the Nordic Optical Telescope (NOT), under agreement between IAA and the 
NBIfAFG of the Astronomical Observatory of Copenhagen. 

3 The 1.5m is operated by the IAA in the Sierra Nevada Observatory. 
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2.5 arcseconds was placed across the nucleus of each galaxy. Except for the SPM observations, where the 
slit was kept in the E-W direction, the slit was usually oriented along the major axis of the galaxies. In 
some groups, however, the slit was rotated in order to be able to observe more than one galaxy at a time. In 
these cases, both galaxies were located near enough to be observed together, but were sufficiently spatially 
separated in the slit to be clearly resolved. In most cases, the galaxies also have similar magnitudes, which 
allows reaching comparable signal to noise ratio with the same exposure time. 

In Table |2] we summarize for each observatory (column 1) and telescope (column 2), the spectrograph 
(column 3) and detector used (column 4), as well as the setup for the observation, including the CCD 
characteristics, like the pixel size (column 5) and total CCD dimension (column 6). The plate scale appears 
in column 7, followed by the grating (column 8), the corresponding coverage in wavelength (column 9), and 
reciprocal spectral dispersion (column 10). Whereas only one grating was used to cover the full spectral 
range at the ORM, SPM and OSN, for the CAHA observations two different gratings, B100 and G100, were 
necessary to get the same spectral coverage, with similar spectral dispersion. 

Exposure times were estimated considering the corresponding magnitudes of the individual galaxies 
in order to reach a signal to noise ratio (S/N) in the continuum greater than 10. The total exposure time 
required was usually split in three exposures to reduce the number of cosmic rays, and eliminate them by 
combining the different exposures of the same galaxy. 

In Table|3]we present the journal of the observations. For each galaxy we list the date of the observation 
in column 2. Note that some galaxies were observed more than once using different telescopes. This 
was done to check the consistency of our results and in some cases, when the previous observations were 
judge insufficient, to repeat the observation. For each observation we identify the grating used (column 3), 
the position angle (PA) of the slit (column 4), the total exposure time (column 5), the effective airmass 
(column 6) and the slit width used (column 7). In column 8, we give the final aperture, in kpcs, adopted to 
extract the nuclear spectrum from the original two dimensional data. Reduced unidimensional spectra were 
used to obtain the spectral activity classification. In column 9 we have also included information about the 
presence or absence of emission lines in each galaxy. 

In the subsequent subsections we explain in more details the observation made in each observatory. 

3.1.1. CAHA 

Most of the data were obtained in four runs from 2004 to 2006 with the CAFOS spectrograph at the 
2.2m of Calar Alto (CAHA), equipped with a SITE 2048 x 2048 elements CCD detector having a pixel size 
of 24 fim. Two grating settings were used to cover the full spectral range. The B 100 grating provides a 
wavelength coverage from 3200A to 5800A and the G100 grating one from 4900A to 7800A. Both have a 
reciprocal dispersion of 2 A/pixel and spectral resolution of 4.8A. In the spatial direction along the slit, a 
single pixel on the detector has a projection of 0.53" on the sky. A slit width of 1.5-2" was used according 
to the seeing condition, which was generally better than 1.2 arcseconds. 
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In all, we have observed 96 galaxies of our sample with this telescope: 64 galaxies were observed using 
both configurations (B100 and G100) and 32 using only the G100 grating. Note that due to the redshift of 
the galaxies, even using only the G100, it was possible, in the majority of the cases, to measure the H/3 and 
[OIIIJ/15007A lines necessary for spectral classification. All the spectra obtained in CAHA have been used 
to classify the nuclear activity. 

3.1.2. ORM 

The observations using the 2.56m Nordic Optical Telescope (NOT) were mainly obtained during two 
runs, in November 2005 and April 2006. But we have also included here previous observations, not yet 
published, which were made in 1999 (seven galaxies in H26) and 2000 (nine galaxies in different groups). 
All of our observation used the ALFOSC spectrograph. This spectrograph is equipped with a E2V 2048 x 
2048 CCD detector, with a pixel size of 13.5/mi and plate scale of 0.19"/pixel. We used the GR4 grism, with 
spectral coverage of 3200-9 100 A and spectral resolution of 8 A. Some galaxies have also been observed with 
the GR8 grism, which covers the Ho- region from 5800A to 8300A, with a spectral resolution of 3A. 

A total of 55 galaxies of our sample were obtained with this telescope: 53 were observed with the GR4 
grism, two galaxies (H26a, H40c) with the GR8 and one (H40d) has been observed with both grisms. 



3.1.3. SPM 

Observations with the 2.12m telescope of SPM were obtained during three runs: two campaigns in 2004 
and one in May 2005. The Boiler & Chivens spectrograph used was equipped with a SITE 1024 x 1024 
CCD detector, with a pixel size of 24/mi and a plate scale of 1 .05"/pixel. With only one grating, R300, we 
could cover the whole spectral range, from 3500-7500A, at a spectral resolution of 11 A. 

The long slit was centered on the most luminous part of the galaxies and aligned in the east-west 
direction, to minimize errors introduced by guiding. We have observed with this telescope 57 galaxies 
belonging to the sample. 

3.1.4. OSN 

We have also obtained spectra during several runs from 2005 to 2007 with the 1.5m telescope at the 
Observatory of Sierra Nevada in Spain. The ALBIREO spectrograph was equipped with a Loral/Lesser 
2048 x 2048 CCD detector with a pixel size of 15/mi and a plate scale of 0.9"/pixel. With only one grism, 
Red4, we could observe the whole spectral range, from 3600 A to 7500 A at a spectral resolution of 5A. 

We have observed 65 galaxies of the sample with this configuration. Most of them were observed pre- 
viously with other telescopes, but in some cases under bad weather conditions. Repeating the observations 
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were consequently considered important to confirm their spectral classification. 



3.2. Reduction procedures 

The spectra were reduced using the two-dimensional spectrum reduction package in IRAFj^, following 
standard procedures. 

We have built one bias for each night for each observational campaign by combining 10-20 biases taken 
each night. This bias was subtracted from individual spectra after overscan removal. Flat-field correction 
was done using a composite flat. Our flat-field reduction takes into account the pixel-to-pixel sensitivity 
variations of the CCD used and the non-homogeneous illumination effect produces by the slit (using twilight 
flat-fields). After flat-field correction a median 2D spectrum was obtained for each galaxy by combining the 
different exposures, eliminating in this way most of the cosmic rays. 

Wavelength calibration was done in a standard bidimensional way in IRAF, using comparison lamp 
observations done at the same telescope position as the galaxies. Flux calibration was performed using 
STANDARD and SENSFUNC t a sks in I RAF Several spectr ophotometric standard stars from the lists of 



Okd (1990); Hamuy et al.l (| 19921 . 119941) : iMassey et all (11988) were observed each night for this purpose. 



When the nights were photometric we calculated a new extinction curve to obtain a better absolute flux 
calibration, using 3-4 spectrophotometric standard stars with different airmasses. The flux calibration was 
applied to each galaxy on the two dimensional spectrum. After flux calibration, a two dimensional spectrum 
without sky contribution was obtained using the APALL subroutine. This step also allows correcting for 
spatial curvature along the slit. However, this correction is not important in our observations because the 
galaxies are located at the central spatial sections on the slit. Once we obtained the spectrum of each 
galaxy, corrected from instrumental response and calibrated in wavelength and flux, we extracted the one- 
dimensional spectrum in order to measure the flux of the emission lines needed to do the spectral nuclear 
classification. 

The one-dimensional extracted spectra for all the observed galaxies are represented in the Figure Set [3] 



3.3. Template subtraction and line measurement 

Nuclear spectra of galaxies can be contaminated by absorption features produced by stellar populations 
in the host galaxy, having intermediate and older ages. When we have emission, this contamination dilute the 
flux of the more important lines, affecting their ratios and, consequently, their classification. For instance, as 
the contribution of the bulge component becomes more important, absorption features can hide the presence 
of weak emission lines, the effect increasing with the aperture of the slit. Usually this contamination should 



4 IRAF is distributed by the National Optical Astronomy Observatories, which are operated by AURA, Inc., under contract with 
the National Science Foundation 
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affect only the Balmer lines, but due to the broadness and intensity of some of the absorption features and to 
the spectral resolution used, it can also affect nearby emission lines, like [NII]/l/l6548,6584A. In CGs, the 
majority of the galaxies show Balmer absorption lines and correction for the contamination by underlying 
stellar population is especially important. In particular, many of the galaxies with apparently no or very weak 
emission features, show, after template subtractio n to correct for the absorption dilution, e vidence consistent 



with low luminosity AGNs (hereafter LLAGN; ICoziol et all 1 19981 : Martinez et al.l l2008ah . Therefore, to 



obtain a more solid classification of the type of activity present in the galaxies in our sample, we have 
systematically applied a template correction. As templates, we used the spectra of galaxies without emission 
which were observed at the same time with the same setup as the emission line galaxies. 

We use four different templates for each telescope configuration. These templates show no emission 
lines, as verified by subtracting the other templates, and have high S/N. Usually they correspond to non- 
emission galaxies of the HCG observed sample. In some observing runs we also used as tem plate the 



non-e mission galaxy NGC1023, which was frequently used by other authors for such purpose (l.e. lHo et al. 



1993). After inspection of all the spectra for each run and setup, the galaxies selected as templates were: 



H7b, H57c, H93d and NGC1023 for the CAHA observations; H3d, H48a, H79c and H97d for the ORM; 
H61d, H97a, H98c and NGC1023 for the OSN; and H57f, H82a, H92b and H99b for the SPM observations. 
The four templates are subtracted from the spectra of each target galaxy, which yields four different corrected 
spectra per galaxy. 



The method to subtract the templates is described in ICoziol et all (|1998L |2004J). All the spectra are 
first shifted to zero redshift. Then, two spectral regions of interest for classification, namely one centered 
on H/3 line, with range 4500-5500A, and one centered on Ha, with range 6350-6850A, are extracted. Each 
spectrum is then normalized by the corresponding fitted continuum in the equivalent regions of each galaxy 
and the templates are subtracted. Finally, we multiply each subtracted spectrum by the previously fitted 
continuum to obtain the original calibrated flux units and measure the line fluxes. Although in principle this 
procedure is not necessary for those galaxies with strong emissions, or those not showing emission lines, we 
have performed it to all the spectra for consistency sake and also to verify that no weak emission lines were 
missed. 

After template subtraction, the emission line fluxes were measured in an interactive way using the 
SPLOT routine in IRAK The lines measured are the following: H/3, [OIII]i5007A, [OI]^6300A, [NIIJ/U6548, 6584A, 
Ha and the doublet [SIIJ/l/16717, 6731 A. Because the [01] and the two [SII] lines are not affected by absorp- 
tion features they were measured without template subtraction and their errors were obtained by quadratic 
addition of the photo-counting errors and one sigma error of the local continuum. All the other lines were 
measured after the template subtraction. The emission lines were measured directly over the spectrum with- 
out template subtraction for H26a and H40c, two SFN galaxies only observed in the [Nil] and Ha region 
with GR8 grating, because no templates were available for this setup. 

The lines were measured by fitting a Gaussian. In the case of the two [Nil] lines and Ha line, we used 
the deblend option in the SPLOT task, constraining our fit by using the same FWHM that was obtained 
for the [SII] lines. When the [SII] lines were too noisy or not available, due mainly to the presence of 
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the atmospheric absorption band, we used the FWHM of the [OIII]/t5007A as a constraint. When a single 
gaussian fitting did not seemed to be sufficient, we used the NGAUSFIT procedure in IRAF to perform 
a multiple fit Gaussian co mponents. This task wa s also used to check for the presence of possible broad 
components as explained in lMartuiez et al.1 (12008 al) . The final flux was estimated by calculating the median 
of the four obtained values after template subtraction, adopting the average deviation as the uncertainty. 

For each galaxy with emission lines, we list in Table |4] the emission line ratios, in log scale, that were 
used to determine the nuclear classification: [OIIIJ/H/3 (column 2), [OI]/Ha (column 3), [NITJ/Ha (column 4) 
and [SITJ/Ha (column 5). In column 6 we also include the Ha flux. In column 7 the observed Ha luminosity, 
without extinction correction, is also estimated. Finally in column 8, we list the nuclear classification we 
adopted, based on the different standard diagnostic diagrams (see Section [ 



4. Archive spectra and data from the literature 



We have inspected several spectroscopic public archives to complete the number of available spectra of 
galaxies in our sample. We found spectroscopic data for eleven more galaxies: six in the ESO public archive 
(H4b, H4d, H32a, H32b, H32d, H91d) and five in the 6dF Archive (H21a, H21b, H21d, H91a, H91b). These 
spectra have only relative flux calibration. Six galaxies show emission: H4b, H4d, H21a, H21b, H91a and 
H91b. For these galaxies we have measured the emission line intensities without a template subtraction. 
The corresponding measured emission line ratios and nuclear classification are given in Table [5] For H32a, 
H32b, H32d, and H91d only the blue part of the spectrum, within the range 4000-6000A, seemed available. 
Because the spectra show no obvious signs of emission, these galaxies were classified as non-emission. For 
the 6dF spectra, only the red part of the spectrum, within the range 5500-8000A, is available. H21d was 
classified as non-emission. H21a, H21b and H91b show evidence of narrow emission lines. In H91a we also 
detected a broad component for Ha emission line. For this galaxy, the blue spectrum in th e ESQ archiv e 
shows a broad H/3 component. In fact, this galaxy was already classified as a Seyfert 1.2 by lDaharil (11985). 
It is important to note that this is the only galaxy in our sample which shows the presence of genuine broad 
emission lines. 



For 59 galaxies in our sample, we have collected the l i ne em ission ratios from the literature. For 



55 galaxies, we took the values li sted in 
were taken from 



Coziol et al 



(1998. 120041) . The line ratios for H92c and H96a 



Aoki et al. (1996) and Kim et al. dl995l) respectively, and for H96d they were taken from 



Verdes-Montenegro et al.l (I1997T). For H21c no published ratios seem available in the literature, since it was 
observed previously by ICoziol et al.l (120001) . we have adopted their nuclear classification. 



In Table [5] we give the line ratios for the extra galaxies taken from the literature, together with the ones 
we measured on archive spectra (as marked by an asterisk). 



-11- 



5. Nuclear Activity Classification 

Adding to our own spectroscopic observations (200 galaxies) the 1 1 archive spectra and the emission 
line ratios of the 59 galaxies as found in the literature, we obtained spectral information for 270 of the 
280 galaxies (96%) of our HCG sample. The remaining 10 galaxies without spectra turned out to be the 
fainter (m> 17) members of their parent group (H13e, h24d, h24e, h74e, h76g, h94e, h94g) and/or to be 
unobservable from the north (h21e, h32c, h91c). No data could be found in the literature or in archives. 

Of the 270 galaxies, 63% (169 galaxies) show emission lines: 122 are new observations, 6 are mea- 
surements from the archive spectra and 41 come from the literature. In this section we describe the process 
we followed for classifying these galaxies. 



5.1. Spectral classification throught Diagnostic Diagrams 



The standard method for narrow emission-line galaxy classifi c ation is based on the empirical di- 
agnostic diagrams of l ine ra tios, first introduced by iBaldwin et all (1198 ll) and subsequently refined by 
Veilleux & Osterbrockl (119871) . These last authors established different empirical separation sequences using 
published data for known giant HII regions, Sy2 and LINERs. The most useful diagrams are those that 
use the ratios of very close emission lines, for example [OIILM5007/H/3, [NII]i6584/Ha, [SII](,M6717 + 
6731)/Ha and [OIJ/16300 /Ha. This choice makes them insensitive to reddening and errors in flux cal- 
ibration. The different empirical separation sequences allow to distinguish between different ionization 
mechanisms, which are responsible for producing the emission. In particular, they allow to separate photo- 
ionization by massive OB stars, typical of Star Formation Nuclei (SFNs), from more energetic sources like 
AGNs (Sy2 or LINER). The most used diagram relates [OIII]/H/3 with [NIIJ/Ha, and is recognized as the 
BPT diagram. There exist other useful diagrams like [OIIIJ/H/3 versus [Oil/Ha, hereafter identified as the 
[OI]-diagram, and [OIIIJ/H/3 versus [SII]/Hor, hereafter identified as the [SII]-diagram. 

Although diagnostic diagrams are usef ul in identifying the main sou rce of ionization in galaxies fol- 
lowing the empirical distributions devised by I Veilleux & Osterbrockl (119871) . there remains some uncertainty 
for objects occupying the border regions, or for galaxies th at can be classified diff erently according to one or 



Veron et al 



(119971) and 



Ho et al. 



(|1997T ) introduced the term Tran- 



another diagnostic diagram. In particular, 
sition Objects (TOs) to characterize emission-line galaxies with line ratios intermediate between SFNs and 
AGNs. They suggested that in TOs galaxies an AGN (Seyfert or LINER) coexists with circumnuclear star 
formation regions. The coexistence of star formation in the circumnuclear region of these galaxies dilutes 
the AGN signature producing the TO spectrum. This interpretation is partly supported by high spatial reso- 
lution data. In studies of nearby circumnuclear star formation regions, for example, some authors distinguish 
a transition in the emission line ratios from the central AGN regime to the SFN one (IBennert et al.ll2 006: 



2005 



Zuth er et alj|2007r) . Although the physical origin of TOs continues to be an open discussion ( Shields et al 



2007) , optical a nd radio observations strongly suggests that TOs harbor AGNs (IFilho et al . 2004; N agar et al 



HfJl2008). 
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Sequences defined by IVeilleux & Osterbrockl (119871) have been extensively used during many years. 
However, m ore recently, some a uthors have defined new separation sequences that can be used in diagnostic 
diagrams. In lKewley et al. ( 200ll . hereafter KeOl) a combination of stellar population synthesis models and 
detailed photo-ionization models were used to establish theoretical maximum star formation limit for each 
diagnostic diagram (BPT, [OI]-diagram and [Sill-diagra m). According to KeOl, g alaxies lying above these 
sequences are obviously dominated by an AGN. Later, iKauffmann et all (|2003l . hereafter Ka03) showed 
that the KeOl line is well above the star formation sequence delineated by a sample of SDSS star forming 
galaxies and used this characteristic to define a new empirical curve for pure star forming g alaxies. Any 
galaxies below this curve are obviously dominated by star formation. In llCewley et al. ( 2006 ). the authors 
have subsequently defined a new classification scheme (see their Fig. 1), based on the two pre viously defined 



seque nces (KeOl and Ka03), to discriminate between SFNs, AGNs and TOs. According to IStasinska et al. 



(120061) . there is effectively a region below the KeOl sequence which cannot be explained by star formation 
models with any realistic combination of metallicity, ionization parameters and extinction. They suggested 
that even below the Ka03 sequence there might be galaxies with an AG N contributing up to 3 % in H/3. 
Based on a large SDSS sample and using a grid of photo-ionization models. IStasinska et all (12006) asserted 
that the BPT diagram is the best diagnostic to distinguish between SFN and AGN galaxies, whereas [OI]- 
and [SII]- diagrams are less efficient. They also claimed that it is usually possible to distinguish between 
SFN and AGN using the [NII]/Ha ratio only. 



We will base our classification on the criteria suggested by iKewley et al.1 (120061) and IStasinska et al. 



(120061) . In Fig. 0] we present an empty BPT diagram to illustrate the classification criteria we have adopted 
in this study. The two curves correspond respectively to the Ka03 (solid line) and the KeOl (dashed line) 
limits. Using both sequences, we have classified the galaxies as pure AGNs if they are located above 
the KeOl sequence and as SFNs if they lie below the Ka03 sequence. Galaxies located between the two 
sequences were consequently classified as TOs. The two vertical lines in the bottom part of the diagram 
correspond to values for log([NII]/Ho') of -0.4 and -0.1 respectively. We have used these limits to classify 
those galaxies for which we have confident values only for the [NITJ/Ha ratio. We have classified as SFNs 
those galaxies with log([NII]/Ha) <-0.4 and as pure AGNs those with log([NII]/Ho') > -0.1 (corresponding 
to a [NIIJ/Hq, ratio of 0.8). Again, galaxies with line ratios in betw een were classified as TOs. The adopted 
value for the SFNs (-0.4) is the same as in IStasinska et al. (2006). However, we have restricted a bit more 
the AGN limit (-0.1 instead of their -0.2). This appears more realistic if we take into account the observed 
value of this ratio for our TOs with all four lines in the BPT diagram (see Fig [5]). 

Although we did not impose any restriction to the S/N on the lines, all the identified emission galaxies 
have lines detected at more than 3cr confidence level. 



5.2. Nuclear Activity for the HCG sample 



The majority (1 1 1 or 66%) of the 169 emission line galaxies in our sample, have accurate measurements 
at least for the four most important emission lines: HyS, [OIII], Ha and [Nil]. For 21 galaxies (12% of the 
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emission galaxies) we obtained valid measurements for [OIII], Ha and [Nil] lines, and in many cases also 
for the [SII] lines, but H/3 emission is missing due mainly to the weakness of the line compared to the strong 
stellar absorption. In 33 galaxies (19%) we only acquired measurements for the red lines, in particular for 
the [Nil] and He lines, due to a relatively low S/N in the blue range of their spectrum or because they were 
observed only with the red grism, so they can not be located in the BPT diagram. For the remaining galaxies 
(3%) we could not calculate any line ratio: in three galaxies the most conspicuous line corresponds to Ha 
and for one, from the literature, only the [NII]/16583A line was detected. 

The assigned nuclear activity classification for each galaxy is listed in the last column of tables |4] and [5] 
respectively for the new observed galaxies and for those coming from the archives and literature. Emission 
galaxies have been classified as SFNs, AGNs, and TOs according to the criteria described in the previous 
section. 

The 111 galaxies having four line measured are represented on the BPT diagram in Figure [5] using 
crosses for the SFNs, open circles for pure AGNs and filled squares for the TOs. In the figure on the right 
is showed the location of each galaxy with the error bars determined, as estimated in section 1331 According 
to this diagram, 34 galaxies are AGNs, 33 are TOs and 44 SFNs. 

Although our classification is based mainly on the BPT diagram, we have also used the [SII]- and [01]- 
diagrams, in the case of reliable detection. 70 of the 111 galaxies from the BPT diagram have measurements 
for the [SII] lines. Figure [6] shows the location of these galaxies in the [SII]-diagram, where the symbols 
correspond to the activity type as determined by the BPT diagram. In this figure the dashed line represents 
the KeOl sequence, which mainly separates AGNs from the other activity types. As can be seen from 
the comparison of both figures, there is good concordance between the diagrams. Basically both AGNs and 
SFNs in the BPT diagram maintain their classification in the [SII] -diagram. We have reclassified 4 TOs from 
the [NII]-diagram into TO/AGNs taking into account the derived [SII]/Ha ratios, and the general behavior 
of their spectra. Their [SH]/Ha values place them above the KeOl sequence in the [SII]-diagram, suggesting 
that the AGN component is the dominant feature. 

Figure |7] shows the [01] -diagram for 55 of the 111 galaxies from the BPT diagram with value of the 
[01] line. The symbols again correspond to the activity type as determined based on the BPT diagram. The 
dashed curve represents the corresponding KeOl sequence in this diagnostic diagram. As in the previous 
[SII]-diagram, the majority of the galaxies maintain their BPT classification in the [OI]-diagram. We have 
reclassified 7 TOs from the [NII]-diagram as TO/AGN, taking into account the [OI]/Hor ratios, which place 
them well into the AGN region. One of these galaxies was already classified as TO/AGN using the [SII]- 
diagram. Hereafter, we will count the 10 TO/AGNs as AGNs. 

Summarizing our classification, for 111 galaxies with the four main emission lines measured we find 
44 SFNs, 23 TOs and 44 AGNs. 

For gala xies classified as A GNs we can further distinguish between Sy2 and LINER. Using the same 



criterion as in lCoziol et al.1 (| 19981) to separate low from high e xcitation AGNs, we coun t about 37% of Sy2 



We found the same proportion using the sequence proposed by iKauffmann et all (120031) . Therefore our data 



indicate that 37% of the AGN population in the sample host Seyfert activity type. 
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For the 21 emission galaxies with values for [OIII], Ha and [Nil] lines, but without direct measure- 
ment of the H/3 line, and for the 33 galaxies without data for the [OIII] and H/3 lines, we have based our 
classification on the [NII]/Ha ratio alone, as explained in section I5TT1 We find 8 SFNs, 16 TOs and 30 
AGNs. 

For the remaining 4 galaxies, o ne (H21c) comes fr om the literature and the other three (H52b, H76f 



and H95d) have been observed by us. ICoziol et all (12000h classified H21c as LLAGN, with only [NII]/16583 



detected. H76f and H95d show only Ha as the more conspicuous line over the continuum and we classify 
them as SFNs. In H52b we detect four emission lines: [NII]/16548A, Ha and the two [SII] lines while 
[NII]/i6583A is inside the atmospheric band, due to the redshift of the galaxy. To obtain its nuclear classifi- 
cation we have estimated the [NII]/i6583A flux as 3 times the measured [NII]/16548A intensity, obtaining a 
[NII]/Ha ratio of 1.56 which corresponds to an AGN. 

Summarizing our results, 63% of the galaxies (169 of 270) in our HCG sample shows emission lines. 
Using different diagnostic diagrams, we classify 54 as SFNs, 39 as TOs and 76 as AGNs. These represent 
respectively 32%, 23% and 45% of the emission line galaxies. This confirm that AGN is the most frequent 
activity type in HCGs. For the whole sample, 37% show no emission, 20% are SFN, 15% are TOs, 28% are 
AGNs. 



5.3. AGN luminosity 



We have estimated the observed nuclear luminosity of the emission line galaxies in our sample by using 
their measured Ha fluxes together with their corresponding redshifts. From the 200 new observations, 122 
have emission lines and from them 118 have absolute flux calibration. From this subsample, 39 galaxies 
are classified as SFNs, 26 as TOs and 53 as AGNs. In Figure [8] we show the box-whisker plot for the 
distribution of luminosity separated by activity types. The SFNs with a median log(L//Q,) of 39.5 seem to 
be slightly more luminous than the AGNs, log(L//Q.) =39.0, while the TOs with a median value of 39.3 look 
intermediate between the two. A non parametric statistical test (Kruskall-Wallis) confirms an extremely 
significant difference (P < 0.0001) between the AGNs and SFNs at a 95% confidence level. No significant 
statistical differences are accounted from the test between the AGNs and TOs or SFNs and TOs. 



In 



Coziol et all d 19981 12004k and lMartfnez et all d2008al Jbh. it was pointed out that AGNs in CGs are 



mostly LLAGNs. Our more complete sample allows us to confirm this claims for the HCGs. The observed 
Ha luminosity for the 53 AGNs ranges from 8.3 xlO 37 to 4.9xl0 39 erg s -1 ; with a median of 1.0x 1 39 erg 



s l . These values are below the upper limits of 10 40 -10 41 erg s 1 dHo et al 



19971 : Ehang et al.ll2007h which 



are used to define LLAGNs. This is also verified if we include the 26 TOs. For the resulting 79 galaxies, 
the observed Ha luminosity ranges from 5.0xl0 37 to 1.58xl0 40 erg s -1 with a median value of l.lxl0 39 erg 
s -1 , confirming that they also would correspond to Low Luminosity AGNs. 

For all galaxies hosting an AGN, 43 galaxies have direct measurement of H/3. For these galaxies we 
have estimated the extinction corrected Ha luminosity. Using the extinction law from ICardelli et al.l (I19891) 
and an intrinsic relation Ha/H/3=3.1, to correct from internal extinction, the corrected L# a ranges from 
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7.4xl0 37 to 9.0xl0 40 erg s~\ with a median value of 7.1xl0 39 erg s" 1 . 
AGNs are still below the upper limits suggested for the LLAGNs. 



Even after extinction correction the 



In our whole sample, we have found only one genuine Syl, H91a. [Martinez et al.1 (I2008ah showed, 
using two different samples of CGs, that there is a significant deficiency of broad-line AGNs compared to 
other environments. This results suggests that in CGs AGNs have broad line regions which are too small to 
be detected, or, more simply, they do not have such regions. Our present results show that not only BLAGNs 
are deficient in HCGs but so are high luminosity AGNs in general. 



6. Summary and Conclusions 



In this paper we presented the nuclear spectral classification for 270 galaxies in 64 HCGs. For this 
classification we have obtained new spectroscopic observations for 200 member-galaxies, added 1 1 spectra 
from ESO and 6dF Archives and for 59 galaxies collected emission line ratios from the literature. After 
template subtraction we found that a large fraction of these galaxies, 63%, show emission lines, confirming 
previous spectroscopic re sults based on smaller samples: 62% of emission for 91 galaxies in 27 HCGs 



( Coziol et al 



1998 



Shimada et al 



2004) or 70% on a limited number of the 63 brightest galaxy members in 28 HCGs 



2000). Comparable fractions of emission line gal axies was also fou nd in other samples of 



compact groups: 72% in the South Compac t Group Catalogue dCoziol et all 12 000) and 68% in Compact 



Martinez 



20o3). In general, therefore, 



Groups from the Update Zwicky Catalogue ([Martinez et al.l 120071 : 
CGs are not deficient in emission-line galaxies. 

Using standard diagnostic diagrams we have classified 45% of the emission-line galaxies as AGNs, 
32% as SFNs and 23% as TOs. This makes AGN the most frequent activity type encountered in HCG 
emission galaxies. As we mentioned in Sectiorf5TTl recent observat i ons of TP s show the presence of radio 



and X-ray compact cores (IFilho et al. I I2OO2LI2OO4I : 



Nagar et 



aDbooi 



Holl20 08) and clear indications that the 



majority of TOs harbor an AGN (see e.g. review bvlHol 2008, and references therein). Thus, considering 
that TOs also host AGNs in their nuclei, the fraction of AGNs in HCGs emission galaxies rise to 68% and 
for the whole sample AGNs form 43%, non-emission galaxies form 37% and SFNs form only 20%. 

To realize how important AGNs are in HCGs, one has to compare with what is found in other envi- 
ronments. To do this comparison we consider the fraction of galaxies hosting an AGNs (pure AGNs plus 
TOs) over the emission galaxy population found in other studies. One important spectroscopic survey of 
the general field in the nearby Universe is the Palomar sample, with galaxies brighter than 12.5 mag in B 



and m ainly located in loose groups, low-density environment and Virgo cluster. For this survey (|Ho et al 



19971) reports rates of 50% AGNs (35% AGNs + 15% TOs) and 50 % SFNs. Similar r e sults were found by 
Carter et all (120011) based on the 15R-North galaxy redshift survey. iKauffmann et al.1 (|2003l ) using a wide 
sample of narrow-line AGN from th e SPSS and using c lassification criterions comparable to ours, obtain 
40% AGNs compared to 60% SFNs. iMiller et all (120031) reported 26% to 40% AGNs based on a similarly 
select ed sample. The AGN ratio decrease even more if we consider isolated galaxies; IS abater et al.l (12008 . 
2009) found that the fraction of FIR and optical selected AGN-candidates over a sample of isolated galaxies 
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range between 7% and 22%. 



Indeed the AGN fraction (68%) we found in the HCGs is therefore significantly higher than what is 
found in the general field or in isolated galaxies. When going to galaxy clusters, w hich constitute the op- 



posite end of environment, the difference is even greater. iDressler et al.l (| 19 85 . 1999) evaluated the fraction 
of AGNs to be only 1 % ove r the whole sample, percentage that increases to 5-8% when X-ray data are also 
included (Ma rtini et alj|2007l) . AGNs seem to avoid galaxy clusters. However these percentages should be 



taken with caution due the lack of enough comparable optical data available for cluster galaxies. 

But what happens if on e constr ains further the en vironment?. For two different samples of close galaxy 



pairs, IWoods & Gelled (|2007r ) and lFocardi et al.1 (|2008) report that the fraction of AGNs can reach 40% of the 
emission galaxies. This rate, thought enhanced respect to isolated galaxies, is similar to that found in the field 
and clearly lower than what we detect in compact groups. Therefore AGNs inhabit more frequently in HCGs 
than in close pairs. Even if galaxy-galaxy encounters also occur in pairs of galaxies, this only mechanism 
could not be so efficient to feed the AGN activity in pairs as in compact group environment, suggesting that 
direct galaxy-galaxy interaction alone will be not enough to explain the AGN fraction found in HCGs and 
that other parameters, like for example the evolutionary state of the structure must be considered. 

A high number of AGNs seem, therefore, like a proper trait of the HCGs. However, another important 
trait seems to be the low luminosity of these AGNs. After extinction correction we found a median AGN 
Ha luminosity of Lf/„=7.1xl0 39 erg s -1 , which confirms that AGNs in HCG s correspond mainly to Low 



Luminosity AGNs (iCoziol et al.ll2004l : iMartfnez et al.ll2008bl : lMartfnezll2008d) . From the 76 galaxies clas- 
sified as AGN, only two (H5a and H91a) show broad components: H5a is a Syl.9 (almost a Sy 2) and H91a 
a Sy 1.2. This gives a ratio of broad to narrow line AGNs of onl y 3%, which makes HC Gs deficient in such 
AGNs. This is in agreement with the deficit of BLAGNs found iMartmez et all (I2008ah based in a smaller 
sample of HCGs. An extensive discussion about biases and detection limits can be found in that work. 

The low percentage of galaxies hosting SFNs, only 20% of the total sample and 32% of the emission 
galaxies, is also quite remarkable. It clearly indicates that there is no enhancement of star formation in HCGs 
dlglesias-Paramo & Vflchezlll999l : ICoziol et a l. 2000). This result i s in good agreement w ith the truncation 
of star formation previously detected in early-type HCG galaxies dde la Rosa et alj|2007l). the nearly com- 



plete suppression of star formation reported in groups like H79 and H92 (Durba la et al 



2008 



Sulentic et al. 



booih and the relatively low FIR emission observed in HCGs in general ( IVerdes-Montenegro et al.lll998l) 
Also, spiral galaxies in HCGs seem particularly deficient in H I, with a mean value of only 24% of the 
expected gas content observed (|Verdes-Montenegro et al.ll200lh . So, in terms of activity, the main charac- 
teristic of HCGs seems related to a general absence or severe deficiency of gas. The low luminosity of the 
AGNs and absence of Broad Line Regions could be a direct consequence of this characteristic. The few gas 
remaining in the nuclei is not enough for broad line regions to form and the resulting low accretion rates 
originate a low luminosity AGN. 
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Fig. 1. — Mean surface brightness distribution for the Hickson catalogue. The arrow shows the limit up to 
which the catalogue can be considered complete. 







0.05 



0.1 



Fig. 2. — Histogram of the redshift distribution for the Hickson catalogue of Compact Groups. The arrow 
shows the limit up to which the catalogue can be considered complete. 




Fig. 3. — Example of the one-dimensional spectrum corresponding to HCGla. [See the electronic edition 
of the Journal for Figs. 3.1 to 3.200]. 



-24- 




Fig. 4. — Diagnostic diagram with classification criteria used in this study. Solid line corresponds to Ka03 
sequence and the dashed line to the KeOl sequence. Vertical lines corresponds to values for the [NII]/Har 
ratio of -0.4 y -0.1 as explained in the text. 
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Fig. 5. — BPT diagram for the galaxies having the four main emission lines. Solid line was defined by 



Kauffmann et al 



(2003) and su rround SFNs. Dashed line corresponds to the extreme starburst classification 



line from iKewley et al] (120011) . Crosses are SFNs, open circles are AGNs and full squares correspond to 
TOs.On the right plot error bars are plotted over each galaxy.See the electronic edition of the Journal for a 
color version of this figure. 
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Fig. 6. — [SII] -diagram for the 70 galaxies from the BPT with also TSUI l ine m easurements. Dashed line cor- 
responds to the extreme starburst classification line from iKewley et all (1200 ll) . Symbols as in Figure [5]See 
the electronic edition of the Journal for a color version of this figure. 
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Fig. 7. — [01] -diagram for the 55 gal axies with measurem ent of [01] line. Dashed line corresponds to the 
extreme star formation line defined by iKewley et al.l (|200lh for this diagram. See Figure[5]for symbols. See 
the electronic edition of the Journal for a color version of this figure. 
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Fig. 8. — Box-whiskers plot for the observed nuclear Ha luminosity of the galaxies with different activity 
type. The upper and lower limits of the boxes are the 75% and 25% percentiles respectively. The extent of 
the vertical bars indicate the full range of the data (from minimum to maximum). 
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Table 1 . Complete sample of HCGs 



Name 


a 


6 








Name 


a 


6 




N s 


v r 




J2000 


J2000 






(km/s) 




J2000 


J2000 






(km/s) 


HI 


00 26 00.2 


+25 43 05 


4 


4 


10158 


H56 


11 32 39.6 


+52 56 25 


5 


5 


8116 


H3 


00 34 27.4 


-07 35 35 


4 


4 


7835 


H57 


11 37 50.5 


+21 59 06 


8 


8 


9087 


H4 


00 34 15.9 


-21 26 48 


3 


3 


7770 


H59 


11 48 26.6 


+ 12 42 40 


4 


4 


4113 


H5 


00 38 54.3 


+07 03 36 


4 


4 


12405 


H61 


12 12 24.9 


+29 11 21 


3 


3 


3919 


H6 


00 39 10.1 


-08 23 43 


4 


4 


11118 


H62 


12 53 08.1 


-09 13 27 


4 


4 


4148 


H7 


00 39 23.9 


+00 52 41 


4 


4 


4243 


H63 


13 02 10.0 


-32 46 05 


3 





9316 


H10 


01 26 13.0 


+34 42 41 


4 


4 


4794 


H64 


13 25 43.3 


-03 51 28 


3 


3 


10699 


H13 


01 32 22.1 


-07 52 52 


5 


4 


12436 


H67 


13 49 03.5 


-07 12 20 


4 


4 


7385 


H16 


02 09 31.3 


-10 09 31 


4 


4 


3901 


H68 


13 53 40.9 


+40 19 07 


5 


5 


2382 


H21 


02 45 17.1 


-17 37 10 


5 


4 


8051 


H69 


13 55 30.7 


+25 03 46 


4 


4 


8914 


H22 


03 03 31.3 


-15 40 32 


3 


3 


2679 


H72 


14 47 55.2 


+ 19 03 27 


5 


5 


12773 


H23 


03 07 06.5 


-09 35 08 


5 


5 


4731 


H74 


15 19 28.2 


+20 53 37 


5 


4 


11960 


H24 


03 20 18.9 


-10 51 53 


5 


3 


9447 


H75 


15 21 33.8 


+21 11 00 


6 


6 


12482 


H26 


03 21 54.2 


-13 38 45 


7 


7 


9457 


H76 


15 31 41.9 


+07 18 29 


7 


6 


10015 


H28 


04 27 19.5 


-10 19 00 


3 


3 


11452 


H79 


15 59 11.9 


+20 45 31 


4 


4 


4418 


H30 


04 36 28.6 


-02 49 57 


4 


4 


4545 


H80 


15 59 12.3 


+65 13 33 


4 


4 


9112 


H31 


05 01 38.3 


-04 15 25 


6 


6 


3917 


H82 


16 28 22.1 


+32 49 25 


4 


4 


10756 


H32 


05 01 42.9 


-15 25 12 


4 


3 


12242 


H85 


18 50 22.3 


+73 21 00 


4 


4 


11705 


H33 


05 10 47.9 


+ 18 02 05 


4 


4 


7824 


H86 


19 51 59.2 


-30 49 34 


4 


4 


5804 


H34 


05 21 47.4 


+06 40 37 


4 


4 


9164 


H87 


20 48 11.9 


-19 50 35 


3 


3 


8855 


H37 


09 13 35.6 


+30 00 51 


5 


5 


6538 


H88 


20 52 22.8 


-05 45 28 


4 


4 


6023 


H38 


09 27 38.8 


+ 12 1651 


3 


3 


8626 


H90 


22 02 05.6 


-31 58 00 


4 


4 


2624 


H40 


09 38 54.5 


-04 51 07 


5 


5 


6526 


H91 


22 09 10.4 


-27 47 45 


4 


3 


7128 


H42 


10 00 21.8 


-19 38 57 


4 


4 


4025 


H92 


22 35 57.5 


+33 57 36 


5 


5 


6634 


H43 


10 11 13.8 


-00 01 54 


4 


4 


9928 


H93 


23 15 24.2 


+ 18 58 59 


4 


4 


5070 


H44 


10 18 00.5 


+21 48 44 


4 


4 


1387 


H94 


23 17 16.5 


+ 1843 11 


7 


5 


12444 


H46 


10 22 12.8 


+ 17 51 30 


4 


4 


7976 


H95 


23 19 31.8 


+09 29 31 


3 


3 


11778 


H47 


10 25 48.4 


+ 13 43 54 


4 


4 


9610 


H96 


23 27 58.3 


+08 46 27 


4 


4 


8802 


H48 


10 37 45.6 


-27 04 50 


4 


4 


3394 


H97 


23 47 22.9 


-02 19 34 


6 


6 


6838 


H49 


10 56 36.5 


+67 10 45 


4 


4 


10044 


H98 


23 54 12.7 


+00 22 24 


3 


3 


7886 


H51 


11 22 20.9 


+24 17 35 


7 


7 


7881 


H99 


00 00 43.7 


+28 23 20 


5 


5 


8655 


H52 


11 26 18.7 


+21 05 21 


3 


3 


12966 


H100 


00 01 20.8 


+ 13 07 57 


4 


4 


5275 


H54 


11 29 15.5 


+20 35 06 


4 


4 


1472 















Note. — Group radial velocities have been calculated using galaxy radial velocity extracted from our spectra, otherwise, 
radial velocity was taken from HYPERLEDA database. 
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Table 2. Instrumental Configurations 



Obs. 


Tel. 


Spectrograph 


Detector 


pixel 


Dimension 


Scale 


Grism 


Range 


Disp. 










/mi/px 




7px 






A 


A/px 


CAHA 


2.2m 


CAFOS 


SITE 


24 


2048x2048 


0.53 


B100 


3600-6200 


2 
















G100 


4300-7800 


2.12 


ORM 


2.5m 


ALFOSC 


E2V 


15 


2048x2048 


0.19 


GR4 


3600-8000 


3 




(NOT) 












GR8 


5825-8350 


1.24 


OSN 


1.5m 


ALBIREO 


Loral/Leser 


15 


2048x2048 


0.90 


Red4 


3600-7500 


2 


SPM 


2.1m 


Boller-Chivens 


SITE 


24 


1024x1024 


1.05 


R300 


3800-7500 


4.3 
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Table 3. Log of the Observations 



TH 

id. 




Pnnf 

V-.U111 


PA 


T 


A im ace 


Oil l W1U.111 


An 


JJ/llllSSltJll 








\ ) 






^ ) 






Hla 


18 Nov 2004 


B100+G100 


36.2 


2400+2400 


1.04 


1.5 


1.13 


Yes 


Hlb 


18 Nov 2004 


B100+G100 


36.2 


2400+2400 


1.04 


1.5 


1.13 


No 


Hlc 


19 Nov 2004 


B100+G100 


84.5 


3200+3400 


1.02 


2.0 


1.11 


Yes 


Hid 


19 Nov 2004 


B100+G100 


84.5 


3200+3400 


1.02 


2.0 


1.11 


Yes 


H3a 


01 Nov 2005 


GR4 


148.3 


2400 


1.30 


1.0 


1.00 


Yes 


H3b 


01 Nov 2005 


GR4 


148.3 


2400 


1.30 


1.0 


1.00 


Yes 


H3c 


01 Nov 2005 


GR4 


84.1 


3000 


1.24 


1.0 


1.00 


Yes 


H3d 


01 Nov 2005 


GR4 


84.1 


3000 


1.24 


1.0 


1.00 


No 


H5a 


17 Nov 2004 


B100+G100 


176.6 


2700+2700 


1.16 


1.5 


1.34 


Yes 


H5b 


16 Nov 2004 


B100+G100 


152.0 


4500+3600 


1.17 


1.5 


1.35 


Yes 


H5c 


16 Nov 2004 


B100+G100 


152.0 


4500+3600 


1.17 


1.5 


1.38 


No 


H5d 


17 Nov 2004 


B100+G100 


176.6 


2700+2700 


1.16 


1.5 


1.39 


Yes 


H6a 


03 Nov 2005 


GR4 


64.2 


2700 


1.28 


1.0 


1.00 


No 


H6b 


03 Nov 2005 


GR4 


64.2 


2700 


1.28 


1.0 


1.00 


Yes 


H6c 


03 Nov 2005 


GR4 


118.9 


4200 


1.41 


1.0 


1.00 


No 


H6d 


03 Nov 2005 


GR4 


118.9 


4200 


1.41 


1.0 


1.00 


Yes 


H7a 


13 Nov 2004 


B100+G100 


154.0 


1800+1800 


1.30 


2.0 


1.08 


Yes 


H7b 


14 Nov 2004 


B100+G100 


170.4 


2700+2160 


1.24 


1.5 


1.09 


No 


H7c 


15 Nov 2004 


B100+G100 


133.0 


3300+2700 


1.39 


1.5 


1.04 


Yes 


H7d 


14 Nov 2004 


B100+G100 


170.4 


2700+2160 


1.24 


1.5 


1.06 


Yes 


HlOa 


15 Nov 2004 


B100+G100 


56.0 


1800+1800 


1.21 


2.0 


1.04 


Yes 


HlOb 


30 Sep 2006 


Red4 


90.0 


1800 


1.08 


2.0 


0.91 


No 


HlOc 


17 Nov 2004 


B100+G100 


45.0 


2700+2340 


1.07 


1.5 


1.11 


Yes 


HlOd 


19 Nov 2004 


B100+G100 


146.0 


2700+2700 


1.17 


2.0 


1.10 


Yes 


H13a 


02 Nov 2005 


GR4 


127.9 


2700 


1.30 


1.0 


1.00 


Yes 


H13b 


02 Nov 2005 


GR4 


127.9 


2700 


1.30 


1.0 


1.00 


Yes 


H13c 


02 Nov 2005 


GR4 


127.9 


2700 


1.30 


1.0 


1.00 


Yes 


H13d 


03 Nov 2005 


GR4 


178.6 


3900 


1.29 


1.0 


1.00 


No 


H23b 


01 Nov 2005 


Red4 


90.0 


3600 


1.46 


2.0 


0.92 


Yes 


H23N 


02 Nov 2005 


Red4 


90.0 


2700 


1.60 


2.0 


0.81 


Yes 


H24a 


02 Nov 2005 


Red4 


90.0 


3600 


1.50 


2.0 


1.73 


No 


H24b 


04 Nov 2005 


Red4 


90.0 


3600 


1.53 


2.5 


1.71 


Yes 
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Table 3 — Continued 



Id. 


Date 


Conf 


PA 


T 

A exp 


Aimass 

J. Villi 1.1. L ; L * 


Slitwidth 


An 


Emission 










(s) 




C) 
\ j 


(knc) 




H24c 


18 Sep 2006 


Red4 


90.0 


6000 


1.53 


2.0 


1.74 


No 


H26a 


09 Nov 1999 


GR8 


70.4 


3600 


1.46 


1.2 


1.00 


Yes 


H26b 


09 Nov 1999 


GR4 


147.2 


1200 


1.62 


1.2 


1.00 


Yes 


H26c 


10 Nov 1999 


GR4 


118.3 


900 


2.18 


1.2 


1.00 


No 


H26d 


09 Nov 1999 


GR4 


147.2 


1200 


1.62 


1.2 


1.00 


No 


H26e 


05 Sep 1999 


GR4 


46.5 


2700 


1.40 


1.2 


1.00 


Yes 


H26f 


10 Nov 1999 


GR4 


118.3 


900 


2.18 


1.2 


1.00 


Yes 


H26g 


05 Sep 1999 


GR4 


46.5 


2700 


1.40 


1.2 


1.00 


Yes 


H28a 


02 Nov 2005 


GR4 


86.0 


2700 


1.30 


1.0 


1.00 


Yes 


H28b 


02 Nov 2005 


GR4 


128.4 


3000 


1.30 


1.0 


1.00 


Yes 


H28c 


02 Nov 2005 


GR4 


128.4 


3000 


1.30 


1.0 


1.00 


No 


H30a 


14 Nov 2004 


B100+G100 


128.0 


1660+1440 


1.31 


2.0 


1.03 


No 


H30b 


14 Nov 2004 


B100+G100 


30.0 


1800+1440 


1.40 


2.0 


1.10 


Yes 


H30c 


16 Nov 2004 


B100+G100 


128.2 


3600+2400 


1.43 


2.0 


1.08 


Yes 


H30d 


16 Nov 2004 


B100+G100 


128.2 


3600+2400 


1.43 


2.0 


1.11 


No 


H31a 


19 Nov 2004 


B100+G100 


90.0 


3300+2520 


1.34 


2.0 


1.04 


Yes 


H31b 


15 Nov 2004 


B100+G100 


35.0 


2700+2340 


1.38 


2.0 


1.07 


Yes 


H31c 


19 Nov 2004 


B100+G100 


90.0 


3300+2520 


1.34 


2.0 


1.05 


Yes 


H31G 


02 Nov 2005 


GR4 


135.7 


3600 


1.24 


1.0 


1.00 


Yes 




01 Nov 2005 


Red4 


90.0 


4500 


1.34 


2.0 


0.75 




H31Q 


02 Nov 2005 


Red4 


90.0 


5400 


1.34 


2.0 


0.76 


Yes 


H31An 


29 Nov 2005 


Red4 


90.0 


3600 


1.38 


2.0 


0.74 


Yes 


H33a 


13 Nov 2004 


B100+G100 


57.5 


3600+2700 


1.06 


2.0 


1.10 


Yes 


H33b 


13 Nov 2004 


B100+G100 


8.0 


2700+2400 


1.20 


1.5 


1.03 


No 


H33c 


17 Nov 2004 


G100 


45.0 


1800 


1.06 


1.5 


1.01 


Yes 


H33d 


13 Nov 2004 


B100+G100 


57.5 


3600+2700 


1.06 


2.0 


1.14 


No 


H34a 


17 Nov 2004 


B100+G100 


122.2 


4800+3600 


1.19 


1.5 


0.99 


Yes 


H34b 


18 Nov 2004 


B100+G100 


145.4 


3300+2700 


1.16 


1.5 


1.06 


Yes 


H34c 


18 Nov 2004 


B100+G100 


145.4 


3300+2700 


1.16 


1.5 


1.03 


Yes 


H34d 


17 Nov 2004 


B100+G100 


122.2 


4800+3600 


1.19 


1.5 


1.13 


No 


H37c 


13 Mar 2005 


G100 


163.4 


3600 


1.04 


1.5 


1.08 


Yes 




17 Mar 2005 


B100 


163.4 


3600 


1.03 


1.5 


1.08 
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Table 3 — Continued 



Id. 


Date 


Conf 


PA 


T 

A exp 


Aimass 

i. Villi i.1 L ; L * 


Slitwidth 


An 


Emission 














v > 






H37e 


13 Mar 2005 


G100 


163.4 


3600 


1.04 


1.5 


1.05 


Yes 




17 Mar 2005 


B100 


163.4 


3600 


1.03 


1.5 


1.05 




H38a 


16 Nov 2004 


B100+G100 


152.0 


2700+2700 


1.23 


2.0 


1.13 


Yes 


H38b 


06 Mar 2004 


R300 


90.0 


2700 


1.06 


2.5 


4.15 


Yes 




15 Nov 2004 


B100+G100 


85.1 


2700+2160 


1.12 


2.0 


1.12 




H38c 


15 Nov 2004 


B100+G100 


85.1 


2700+2160 


1.12 


2.0 


1.13 


Yes 


H40a 


20 Nov 2006 


Red4 


16.0 


3600 


1.48 


2.0 


1.24 


No 


H40b 


20 Nov 2006 


Red4 


160.0 


3600 


1.48 


2.0 


1.28 


No 


H40c 


28 Apr 2000 


GR8 


122.0 


1800 


1.48 


1.2 


1.00 


Yes 


H40d 


28 Apr 2000 


GR4+GR8 


68.3 


1200 


1.79 


1.2 


1.00 


Yes 


H40e 


18 Nov 2004 


G100 


54.0 


3600 


1.48 


1.5 


1.09 


Yes 


H43a 


06 Mar 2006 


G100 


69.5 


2700 


1.26 


1.5 


1.12 


Yes 




25 Mar 2006 


Red4 


90.0 


4500 


1.48 


2.0 


1.90 




H43b 


06 Mar 2006 


G100 


69.5 


2700 


1.26 


1.5 


1.11 


Yes 




25 Mar 2006 


Red4 


90.0 


4500 


1.51 


2.0 


1.89 




H43c 


08 Mar 2006 


B100+G100 


176.1 


3600+3300 


1.40 


1.5 


1.09 


No 


H43d 


08 Mar 2006 


B100+G100 


176.1 


3600+3300 


1.40 


1.5 


1.09 


Yes 


H43e* 


16 Apr 2007 


Red4 


90.0 


7200 


1.26 


2.0 


1.80 


Yes 


H44a 


05 Mar 2004 


R300 


90.0 


2700 


1.01 


2.5 


0.79 


Yes 


H44b 


05 Mar 2004 


R300 


90.0 


2700 


1.05 


2.5 


0.84 


No 


H44c 


07 Mar 2004 


R300 


90.0 


2700 


1.02 


2.5 


0.70 


Yes 


H44d 


06 Mar 2006 


G100 


139.0 


1500 


1.15 


1.5 


1.07 


Yes 


H46a 


06 May 2005 


R300 


90.0 


2700 


1.03 


2.5 


3.62 


Yes 




01 Apr 2006 


GR4 


118.1 


3000 


1.16 


1.2 


1.00 






28 Mar 2006 


Red4 


90.0 


3960 


1.20 


2.0 


1.41 




H46b 


06 May 2005 


R300 


12.0 


2700 


1.08 


2.5 


3.49 


Yes 




01 Apr 2006 


GR4 


118.1 


3000 


1.16 


1.2 


1.00 




H46c 


06 May 2005 


R300 


12.0 


2700 


1.08 


2.5 


2.95 


Yes 




01 Apr 2006 


GR4 


81.8 


3000 


1.04 


1.2 


1.00 




H46d 


08 May 2005 


R300 


90.0 


2700 


1.03 


2.5 


3.14 


No 




01 Apr 2006 


GR4 


81.8 


3000 


1.04 


1.2 


1.00 




H47a 


07 May 2005 


R300 


144.0 


2700 


1.06 


2.5 


3.90 


Yes 
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18 Mar 2006 


G100 


40.5 


2700 


1.12 


1.5 


1.06 




H47b 


07 May 2005 


R300 


144.0 


2700 


1.06 


2.5 


3.86 


Yes 




18 Mar 2006 


G100 


40.5 


2700 


1.12 


1.5 


1.04 




H47c 


07 May 2005 


R300 


132.0 


2700 


1.12 


2.5 


4.20 


Yes 




18 Mar 2006 


G100 


51.8 


3600 


1.09 


1.5 


1.05 




H47d 


07 May 2005 


R300 


132.0 


2700 


1.12 


2.5 


3.02 


Yes 




18 Mar 2006 


G100 


51.8 


3600 


1.09 


1.5 


1.05 




H48a 


02 Apr 2006 


GR4 


189.0 


2700 


1.95 


1.2 


1.00 


No 


H48b 


02 Apr 2006 


GR4 


189.0 


2700 


1.95 


1.2 


1.00 


Yes 


H48c 


02 Apr 2006 


GR4 


199.7 


4200 


1.78 


1.2 


1.00 


No 


H48d 


02 Apr 2006 


GR4 


199.7 


4200 


1.78 


1.2 


1.00 


No 


H49a 


25 Apr 2000 


GR4 


81.1 


4200 


1.29 


1.2 


1.00 


Yes 


H49b 


25 Apr 2000 


GR4 


150.3 


1800 


1.53 


1.2 


1.00 


Yes 


H49c 


26 Apr 2000 


GR4 


111.4 


1800 


1.43 


1.2 


1.00 


Yes 


H49d 


26 Apr 2000 


GR4 


111.4 


1800 


1.43 


1.2 


1.00 


Yes 


H51a 


03 May 2005 


R300 


90.0 


2700 


1.01 


2.5 


4.60 


No 




17 Mar 2005 


G100 


3.8 


3700 


1.05 


1.5 


1.13 




H51b 


04 May 2005 


R300 


90.0 


2700 


1.01 


2.5 


3.61 


Yes 




17 Mar 2005 


G100 


168.8 


3600 


1.03 


1.5 


1.05 




H51c 


03 May 2005 


R300 


90.0 


2700 


1.09 


2.5 


4.23 


Yes 




17 Mar 2005 


G100 


4.9 


3600 


1.11 


1.5 


1.14 




H51d 


03 May 2005 


R300 


90.0 


2700 


1.03 


2.5 


2.91 


Yes 




17 Mar 2005 


G100 


4.9 


3600 


1.11 


1.5 


1.11 




H51e 


04 May 2005 


R300 


90.0 


2700 


1.02 


2.5 


3.14 


Yes 




17 Mar 2005 


G100 


168.8 


3600 


1.03 


1.5 


1.13 




H51f 


17 Mar 2005 


G100 


3.8 


2700 


1.05 


1.5 


1.11 


No 




02 Apr 2006 


GR4 


164.6 


3300 


1.42 


1.2 


1.00 






24 Mar 2006 


Red4 


90.0 


3600 


1.04 


2.0 


1.41 




H51g 


02 Apr 2006 


GR4 


164.6 


3300 


1.42 


1.2 


1.00 


No 




24 Mar 2006 


Red4 


90.0 


4500 


1.06 


2.0 


1.41 




H52a 


18 Mar 2005 


G100 


178.3 


3600 


1.07 


2.0 


1.43 


No 




08 Mar 2006 


B100 


178.3 


3300 


1.04 


2.0 


1.43 
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H52b 


18 Mar 2005 


G100 


66.0 


3600 


1.20 


2.0 


1.44 


Yes 




28 Mar 2006 


Red4 


90.0 


4500 


1.05 


2.0 


2.44 




H52c 


18 Mar 2005 


G100 


178.3 


3600 


1.07 


2.0 


1.39 


Yes 




08 Mar 2006 


B100 


178.3 


3300 


1.04 


2.0 


1.39 




H57a 


29 Feb 2004 


R300 


131.0 


2700 


1.02 


2.5 


7.70 


Yes 




16 May 2006 


Red4 


90.0 


2700 


1.13 


2.0 


3.23 




H57b 


08 May 2005 


R300 


14.0 


2700 


1.02 


2.5 


3.98 


Yes 




13 Mar 2005 


B100+G100 


163.4 


2700+2700 


1.08 


1.5 


0.99 




H57c 


06 May 2005 


R300 


131.0 


2700 


1.09 


2.5 


4.31 


No 




13 Mar 2005 


B100+G100 


163.4 


2700+2700 


1.08 


1.5 


1.00 




H57d 


29 Feb 2004 


R300 


131.0 


2700 


1.02 


2.5 


5.18 


Yes 


H57e 


08 May 2005 


R300 


90.0 


2700 


1.07 


2.5 


3.54 


Yes 




16 Mar 2005 


G100 


168.3 


3600 


1.11 


1.5 


0.99 




H57f 


08 May 2005 


R300 


90.0 


2700 


1.18 


2.5 


3.74 


No 




16 Mar 2005 


G100 


168.3 


3600 


1.11 


1.5 


1.06 






25 Mar 2006 


Red4 


90.0 


3960 


1,05 


2.0 


1.79 




H57g 


08 May 2005 


R300 


14.0 


2700 


1.02 


2.5 


3.83 


No 


H57h 


25 Mar 2006 


Red4 


90.0 


3600 


1.05 


2.0 


1.73 


Yes 


H59a 


05 Apr 2005 


Red4 


90.0 


2700 


1.15 


2.0 


0.77 


Yes 


H59b 


06 Mar 2006 


B100+G100 


72.1 


2900+3400 


1.13 


2.0 


1.08 


Yes 




07 May 2005 


Red4 


90.0 


3960 


1.10 


2.5 


0.73 




H59c 


05 Apr 2005 


Red4 


90.0 


4500 


1.10 


2.0 


0.81 


Yes 


H59d 


06 Mar 2006 


B100+G100 


72.1 


2900+3400 


1.13 


2.0 


1.06 


Yes 


H61a 


05 Mar 2004 


R300 


90.0 


2700 


1.00 


2.5 


2.18 


Yes 




20 Apr 2006 


Red4 


90.0 


1800 


1.03 


2.0 


0.71 




H61c 


05 Mar 2004 


R300 


90.0 


2700 


1.04 


2.5 


3.49 


Yes 




20 Apr 2006 


Red4 


90.0 


1620 


1.09 


2.0 


0.74 




H61d 


07 Mar 2004 


R300 


90.0 


2700 


1.00 


2.5 


2.70 


No 




01 May 2006 


Red4 


90.0 


4800 


1.01 


2.0 


0.74 




H62b 


30 Apr 2006 


Red4 


90.0 


2700 


1.48 


2.0 


0.68 


No 


H64a 


01 Apr 2006 


GR4 


176.8 


2700 


1.34 


1.2 


1.00 


Yes 


H64b 


01 Apr 2006 


GR4 


176.8 


2700 


1.34 


1.2 


1.00 


Yes 
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H64c* 


01 Apr 2006 


GR4 


2.4 


2700 


1.21 


1.2 


1.00 


Yes 


H64d 


01 Apr 2006 


GR4 


2.4 


2700 


1.21 


1.2 


1.00 


No 


H67c 


02 Apr 2006 


GR4 


28.9 


2700 


1.24 


1.2 


1.00 


Yes 


H67d 


02 Apr 2006 


GR4 


28.9 


2700 


1.24 


1.2 


1.00 


Yes 


H68d 


06 May 2005 


Red4 


90.0 


2700 


1.00 


2.5 


0.45 


Yes 


H68e 


06 May 2005 


Red4 


90.0 


2700 


1.01 


2.5 


0.45 


No 


H69a 


29 Feb 2004 


R300 


90.0 


2700 


1.01 


2.5 


8.72 


Yes 




07 May 2006 


Red4 


90.0 


6000 


1.05 


2.0 


1.66 




H69b 


28 Feb 2004 


R300 


90.0 


2700 


1.00 


2.5 


8.27 


Yes 


H69c 


28 Feb 2004 


R300 


90.0 


2700 


1.00 


2.5 


5.80 


No 




08 May 2006 


Red4 


90.0 


6000 


1.05 


2.0 


1.60 




H69d 


29 Feb 2004 


R300 


90.0 


2700 


1.01 


2.5 


4.35 


No 


H72a 


07 May 2005 


R300 


90.0 


2700 


1.04 


2.5 


4.24 


No 




06 May 2005 


Red4 


90.0 


2700 


1.12 


2.5 


2.34 




H72b 


07 May 2005 


R300 


90.0 


2700 


1.04 


2.5 


2.52 


No 




16 Mar 2005 


G100 


131.1 


3600 


1.06 


1.5 


1.36 




H72c 


07 May 2005 


R300 


112.0 


2700 


1.13 


2.5 


4.43 


No 




17 Mar 2005 


G100 


19.8 


3600 


1.06 


1.5 


1.44 




H72d 


07 May 2005 


R300 


112.0 


2700 


1.13 


2.5 


4.69 


No 




16 Mar 2005 


G100 


131.1 


3600 


1.06 


1.5 


1.38 




H72f 


17 Mar 2006 


G100 


19.8 


3600 


1.06 


1.5 


1.54 


No 


H75a 


04 May 2005 


R300 


157.0 


2700 


1.02 


2.5 


5.11 


No 




05 Apr 2005 


Red4 


90.0 


3600 


1.11 


2.0 


2.34 




H75b 


04 May 2005 


R300 


157.0 


2700 


1.02 


2.5 


3.32 


Yes 




05 Apr 2005 


Red4 


90.0 


3960 


1.04 


2.0 


2.29 




H75c 


04 May 2005 


R300 


86.0 


2700 


1.04 


2.5 


4.17 


Yes 




16 May 2006 


Red4 


90.0 


5280 


1.05 


2.0 


2.30 






16 May 2006 


B100+G100 


126.0 


3600+3600 


1.21 


1.5 


1.35 




H75d 


08 May 2005 


R300 


90.0 


2700 


1.02 


2.5 


5.86 


Yes 




16 May 2006 


B100+G100 


126.0 


3600+3600 


1.21 


1.5 


1.36 




H75e 


04 May 2005 


R300 


90.0 


2700 


1.04 


2.5 


4.17 


No 




23 May 2006 


B100+G100 


111.0 


3600+3600 


1.06 


2.0 


1.35 
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Hot 


f\A A/Tnt, OAAC 

U4 May zUUj 


nOAA 

R3UU 


1 C7 A 
lj /.U 




zi May zUUo 


D 1 AA i f~* 1 AA 

BIUU+CjIUU 


I 1 1 A 

I I l.U 


H/oa 


AO OAA£ 

Uo Mar zUUo 


i a A 

G1UU 


IOC 1 

13:). 1 




z5 Mar zUUo 


Red4 


OA A 

yu.u 


H/OD 


AO OAA£ 

Uo Mar zUUo 


1 a A 

UlUU 


IOC 1 

13j. 1 




a oaazt 

(Jl Apr zUUo 


CjR4 


1 o o 

18.8 




z / Mar zUUo 


D ^ A A 

Rea4 


OA A 

yu.u 


H/OC 


A1 A OAA£ 

U 1 Apr zUUo 


GR4 


1 o o 

18.8 




1C \ A .. 1AA^ 

z5 Mar zUUo 


T") _ A A 

Rea4 


OA A 

yu.u 


H/oa 


AO A OAA£ 

Uz Apr zUUo 


LrK4 


no c 

/8.J 




OA A OAA£ 

zU Apr zUUo 


Rea4 


OA A 

yu.u 


H/oe 


AO A OAA£ 

Uz Apr zUUo 


OK4 


no c 

/8.J 


T TnzT-C 

H761 


1 n A OA AT 

17 Apr 2007 


Rea4 


A 

90.0 


t nnu 

H/yb 


OC A OAAA 

25 Apr 2000 


CjR4 


25.1 


t m A 

H79c 


O^T A 1AAA 

26 Apr 2000 


GR4 


1 CA C 

150.5 


t nnj 

H/ya 


OO" A OAAA 

z / Apr Zvjvjv) 


UR4 


1 O H O 

lz /.3 


H80a 


AC \ ft OAA/I 

05 Mar 2004 


T> O AA 

R300 


A 

90.0 




6-7 May 2005 


Red4 


zrc a 

65.0 


tto 

HoUb 


16 May 2006 


D 1 AA i 1 AA 

BIOO+CjIOO 


on n 
5/./ 




02 Apr 2006 


GR4 


80.0 




07 May 2005 


Red4 


86.8 


H80c 


13 May 2005 


Red4 


71.5 


H80d 


16 May 2006 


B100+G100 


87.7 




02 Apr 2006 


GR4 


80.0 




01 May 2006 


Red4 


90.0 


H82a 


18 Mar 2005 


G100 


98.3 




03 May 2005 


R300 


86.0 


H82b 


18 Mar 2005 


G100 


98.3 




05 May 2005 


R300 


86.0 


H82c 


05 May 2005 


R300 


90.0 




20 Jun 2005 


G100 


31.0 




02 Sep 2005 


B100 


31.0 



on A A 

2700 


1 AO 

1.02 


O C 

2.5 


A O O 

4.88 


XT™ 

No 


s_ r\r\ , o /I f\f\ 

3600+3600 


1 AzT 

1.06 


O A 

2.0 


1 A A 

1.44 




OO Af\ 

2340 


1 1 O 

1.18 


1 C 

1.5 


1.11 


No 


A CAA 

4500 


1 1 A 

1. 19 


O A 

2.0 


1 O O 

1.88 




OO A A 

2340 


1 1 O 

1.18 


1 C 

1.5 


1 1 A 

l.lO 


Yes 


2700 


1.08 


1.2 


l.OO 




3600 


1 1 

1.16 


O A 

2.0 


1 on 

1.87 




on A A 

2700 


1 AO 

1.08 


1 O 

1.2 


1 AA 

l.OO 


No 


3960 


1 O A 

1.24 


O A 

2.0 


1 AA 

1.99 




3000 


1 AA 

1.09 


1 O 

1.2 


1 AA 

l.OO 


No 


3000 


1 1 C 

1. 15 


O A 

2.0 


1 AA 

1.90 




O AAA 

3000 


1 AA 

1.09 


1 O 

1.2 


1 AA 

l.OO 


No 


6000 


1.16 


O A 

2.0 


1 A 1 

l.9l 


Yes 


1 OAA 

1800 


1 A /I 

1.04 


1 O 

1.2 


1 AA 

l.OO 


Yes 


1800 


1.08 


1.2 


l.OO 


No 


1800 


1.03 


1.2 


l.OO 


Yes 


on A A 

2700 


1 OO 

1.22 


O C 

2.5 


n /""A 

7.60 


Yes 


CO OA 

5280 


1 1 n 

1.17 


O C 

2.5 


1 O 

1.68 




3600+3600 


1.15 


1.5 


1.06 


Yes 


4800 


1.24 


1.2 


l.OO 




6000 


1.20 


2.5 


1.79 




5280 


1.13 


2.5 


1.79 


Yes 


3600+3600 


1.15 


1.5 


l.OO 


Yes 


4800 


1.24 


1.2 


l.OO 




6000 


1.16 


2.0 


1.70 




2700 


1.03 


2.0 


1.23 


No 


2700 


1.03 


2.5 


4.55 




2700 


1.03 


2.0 


1.15 


Yes 


2700 


1.05 


2.5 


4.25 




2700 


1.01 


2.5 


6.17 


Yes 


2700 


1.52 


1.5 


l.ll 




3300 


1.21 


1.5 


l.ll 
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H82d 


05 May 2005 


R300 


90.0 


2700 


1.00 


2.5 


4.76 


No 




20 Jun 2005 


G100 


129.0 


3600 


1.18 


1.5 


1.29 




H85a 


02 Sep 2003 


B100+G100 


123.5 


3600+2700 


1.24 


1.5 


1.23 


No 




18 Sep 2006 


Red4 


90.0 


4800 


1.27 


2.0 


2.09 




H85b 


02 Sep 2003 


B100+G100 


123.5 


3600+2700 


1.24 


1.5 


1.34 


Yes 




20 Sep 2006 


Red4 


90.0 


2400 


1.25 


2.0 


2.27 




H85c 


02 Sep 2003 


G100 


138.0 


4800 


1.27 


1.5 


1.31 


No 




23 Sep 2006 


Red4 


90.0 


7200 


1.26 


2.0 


2.23 




H85d 


02 Sep 2003 


G100 


138.0 


4800 


1.27 


1.5 


1.31 


No 




30 Sep 2006 


Red4 


90.0 


7200 


1.26 


2.0 


2.23 




H88a 


17 Sep 2004 


R300 


90.0 


2700 


1.26 


2.5 


3.07 


Yes 


H88d 


17 Sep 2004 


R300 


90.0 


2700 


1.27 


2.5 


3.68 


Yes 


H92b 


18 Sep 2004 


R300 


90.0 


2700 


1.01 


2.5 


2.74 


No 


H92d 


18 Sep 2004 


R300 


90.0 


2700 


1.06 


2.5 


2.93 


No 


H92e 


20 Sep 2004 


R300 


90.0 


2700 


1.03 


2.5 


3.14 


No 


H92N 


20 Sep 2006 


Red4 


90.0 


7200 


1.01 


2.0 


2.25 


Yes 


H93a 


16 Nov 2004 


B100+G100 


103.5 


2160+1800 


1.09 


1.5 


1.04 


Yes 


H93b 


17 Nov 2004 


B100+G100 


155.0 


1800+1800 


1.06 


1.5 


1.03 


Yes 


H93c 


16 Nov 2004 


B100+G100 


103.5 


2160+1800 


1.09 


1.5 


1.04 


Yes 


H93d 


18 Nov 2004 


B100+G100 


171.0 


2700+2700 


1.06 


2.0 


1.04 


No 


H93e* 


18 Nov 2004 


B100+G100 


171.0 


2700+2700 


1.06 


2.0 


1.14 


Yes 


H94a 


23 Sep 2004 


Red4 


90.0 


2700 


1.34 


2.0 


2.25 


No 


H94b 


10 Oct 2006 


Red4 


90.0 


3600 


1.34 


2.0 


2.24 


No 


H94c 


10 Oct 2006 


Red4 


90.0 


4800 


1.13 


2.0 


2.27 


No 


H94f 


08 Sep 2005 


Red4 


90.0 


7500 


1.32 


2.0 


2.42 


No 


H95a 


14 Nov 2004 


B100+G100 


82.0 


2520+2160 


1.21 


1.5 


1.31 


No 




20 Sep 2006 


Red4 


90.0 


3600 


1.39 


2.5 


2.22 




H95c 


13 Nov 2004 


B100+G100 


109.0 


2700+2700 


1.14 


2.0 


1.27 


Yes 


H95d 


23 Sep 2006 


Red4 


90.0 


6000 


1.13 


2.0 


2.31 


Yes 


H96b 


01 Sep 2005 


B100+G100 


115.3 


3600+3200 


1.23 


1.5 


1.11 


No 


H96c 


01 Sep 2005 


B100+G100 


115.3 


3600+3200 


1.23 


1.5 


1.12 


Yes 


H97a 


17 Sep 2004 


R300 


90.0 


2700 


1.20 


2.5 


3.52 


No 
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Table 3 — Continued 



Id. 


Date 


Conf 


PA 


T 


Aimass 


Slitwidth 


Ap. 


Emission 








O 


(s) 




(") 


(kpc) 






OA O O f\f\/l 

30 Sep 2006 


Red4 


AA A 

90.0 


O ZT A A 

3600 


1 OA 

1.29 


O A 

2.0 


1 OA 

1.29 




umu 


21 Sep 2UU4 


R3 UU 


OA A 

yu.u 


OO" AA 

2/UU 


1 AO 

1.U2 


o c 
2.5 


3.3U 


Yes 


H9/c 


21 Sep 2UU4 


R3 UU 


OA A 

yu.u 


OT AA 

2/UU 


1 OO 

1.22 


o c 

2.5 


O A A 


No 




A1 M,-.. , 1AAC 

Ul JNov 2UU5 


Ked4 


OA A 

yu.u 


36UU 


1.39 


O A 

2.U 


1 1 o 

1.12 




t i m a 

H9 la 


AO \T«., 1AAC 

U3 JNov 2UU5 


GK4 


AO n 

48. / 


OOAA 

32UU 


1.3/ 


1 A 

l.U 


1 AA 

l.UU 


No 




AO C-.« OAAC 

U8 Sep 2UU5 


Ked4 


OA A 

yu.u 


36UU 


1.29 


O A 

2.U 


1.1 / 




H9 /e 


f\1 OAAC 

U3 Nov 2UU5 


GK4 


AO n 

48. / 


OOAA 

32UU 


1 n 
1.3/ 


1 A 

l.U 


1 AA 

l.UU 


No 




AO \T«., 1AAC 

U2 JNov zUU5 


T> ^.A A 

Ked4 


OA A 

9U.U 


CA AA 

54UU 


1.3U 


O A 

2.U 


1.23 




t i m o 

Hy /-2 


A I \T 1AAC 

U4 JNov 2UU5 


T> ~A A 

Ked4 


OA A 

9U.U 


36UU 


1.33 


o c 

2.5 


1 0£ 

1.26 


No 


T THO „ 


A1 OAA£ 

Ul Oct 2UU6 


T> ~A A 

Ked4 


OA A 

9U.U 


1 OAA 

18UU 


1 oc 

1.25 


O A 

2.U 


1.4 / 


JNo 


t tao ~ 

H98c 


i O O OAAzT 

18 Sep 2006 


T) ~ A A 

Red4 


AA A 

9U.U 


A OAA 

48UU 


1 OA 

1.29 


O A 

2.U 


1 CO 

1.52 


No 


1 1(1(1,, 


OA C-.« OAA/1 

2U Sep 2UU4 


K3UU 


1 n^t A 

1 /2.U 


OT AA 

2/UU 


1 AA 

l.UU 


o c 

2.5 


4.43 


No 




19 Nov 2004 


B1UU+G1UU 


172.U 


27UU+224U 


1.U3 


1.5 


1.12 




H99b 


20 Sep 2004 


R3UU 


9U.U 


27UU 


1.U1 


2.5 


4.2U 


No 




07 Sep 2003 


G100 


86.6 


27UU 


1.U9 


1.5 


1.14 






30 Sep 2006 


Red4 


9U.U 


36UU 


1.U4 


2.U 


1.65 




H99c 


20 Sep 2004 


R300 


90.0 


27UU 


1.U1 


2.5 


3.35 


Yes 




07 Sep 2003 


G100 


86.6 


27UU 


1.U9 


1.5 


1.U6 




H99d 


02 Sep 2005 


B100+G100 


75.1 


48UU+48UU 


1.25 


1.5 


1.11 


No 


H99e 


02 Sep 2005 


B100+G100 


75.1 


4800+4800 


1.25 


1.5 


0.99 


No 


HI 00a 


02 Sep 2005 


B100+G100 


140.6 


2700+2340 


1.14 


1.5 


1.07 


Yes 


HI 00b 


03 Sep 2005 


G100 


152.6 


2700 


1.11 


1.5 


1.06 


Yes 




04 Nov 2005 


Red4 





3600 


1.10 


2.5 


0.98 




HI 00c 


02 Sep 2005 


B100+G100 


140.6 


2700+2340 


1.14 


1.5 


1.10 


Yes 


HlOOd 


18 Sep 2006 


Red4 


90.0 


3600 


1.11 


2.U 


1.05 


Yes 



*Galaxies with discordan redshift that do not belong to the final sample. 
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Table 4. Line ratios of the observed galaxies 



VJal. 


W [0///] 


i0 § Ha 


\oe [NII] 

10 § Ha 


10 § Ha 


F(Ha) 




Pin 


HOI a 


-0.020±0.019 


-1.468+0.045 


-0.475+0.004 


-0.470+0.045 


0.46E- 


14 


40.07 


SFN 


HOlc 


0.498±0.103 




0.039+0.043 


-0.080+0.065 


0.11E- 


14 


39.44 


AGN 


HOld 






0.133+0.052 


-0.378+0.072 


0.36E- 


15 


38.95 


AGN 


H03a 


0.677 ±0.099 


-1.009+0.071 


0.173+0.035 




0.49E- 


15 


38.80 


AGN 


H03b 


-0.193±0.493 




-0.141+0.079 




0.18E- 


14 


39.43 


TO 


H03c 


-0.813±0.040 


-1.704+0.048 


-0.478+0.007 


-0.894+0.048 


0.15e- 


14 


39.31 


SFN 


H05a 


0.495±0.054 


-0.457+0.049 


0.403+0.009 


0.037+0.049 


0.14E- 


14 


39.69 


AGN 


H05b 






0.410+0.192 




0.22E- 


16 


37.91 


AGN 


H05d 


0.014±0.129 




-0.311+0.024 


-0.324+0.057 


0.31E- 


15 


39.07 


TO 


H06b 






-0.191+0.054 


-0.457+0.087 


0.43E- 


15 


39.13 


TO 


H06d 




-1.137+0.055 


-0.539+0.023 




0.17E- 


15 


38.74 


SFN 


H07a 


0.096±0.032 


-1.605+0.046 


-0.289+0.007 


-0.647+0.046 


0.37E- 


13 


40.20 


TO 


H07c 


-0.803±0.113 




-0.481+0.006 


-0.621+0.046 


0.94E- 


14 


39.65 


SFN 


H07d 


-0.227±0.060 




-0.444+0.011 


-0.458+0.048 


0.19E- 


14 


38.91 


SFN 


HlOa 






0.150+0.030 


-0.039+0.060 


0.29E- 


14 


39.28 


AGN 


HlOc 


-0.407+0.091 




-0.343+0.008 


-0.723+0.047 


0.79E- 


14 


39.61 


SFN 


HlOd 






-0.194+0.028 


-0.657+0.055 


0.74E- 


15 


38.59 


TO 


H13a 






0.361+0.043 


0.036+0.083 


0.26E- 


15 


38.99 


AGN 


H13b 


-0.484+0.195 




-0.213+0.086 


-0.018+0.084 


0.46E- 


15 


39.24 


TO/AGN 


H13c 


0.189+0.191 


-1.026+0.090 


-0.024+0.060 


-0.330+0.090 


0.24E- 


15 


38.93 


AGN 


H23b 






-0.189+0.027 


-0.413+0.068 


0.51E- 


14 


39.45 


TO 


H23N 






0.049+0.214 




0.14E- 


14 


38.84 


AGN 


H24b 






-0.040+0.173 




0.48E- 


15 


38.99 


AGN 


H26a* 




-1.294 


-0.582 


-0.481 


0.16E- 


14 


39.52 


SFN 


H26b 


0.402+0.767 


-0.776+0.140 


-0.213+0.145 




0.32E- 


15 


38.83 


AGN 


H26e 


0.105+0.025 


-1.430+0.046 


-0.759+0.006 


-0.417+0.046 


0.85E- 


15 


39.28 


SFN 


H26f 


0.075+0.089 




-0.612+0.005 




0.38E- 


15 


38.93 


SFN 


H26g 


0.388+0.042 




-0.924+0.017 


-1.005+0.049 


0.32E- 


15 


38.83 


SFN 


H28a 






-0.100+0.162 




0.84E- 


16 


38.42 


AGN 


H28b 






0.193+0.116 


-0.498+0.133 


0.33E- 


15 


39.02 


AGN 


H30b 






0.109+0.101 


-0.781+0.099 


0.64E- 


15 


38.52 


AGN 


H30c 


0.258+0.096 


-1.352+0.046 


-0.240+0.006 


-0.328+0.046 


0.21E- 


14 


39.02 


TO/AGN 


H31a 


0.097+0.005 


-1.645+0.044 


-0.699+0.002 


-0.538+0.044 


0.20E- 


13 


39.87 


SFN 
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Table 4 — Continued 



Gal. 




1U & Ha 


iu & Ha 


log^i 

iU te Ha 


F(Ha) 


L(Ha) 


Cla 


H31b 


0.360+0.026 


-1.312+0.044 


-0.981+0.004 


-0.531+0.044 


0.77E- 


14 


39.50 


SFN 


H31c 


0.290+0.004 


-1.771+0.046 


-0.813+0.007 


-0.620+0.046 


0.81E- 


14 


39.50 


SFN 


H31G 


0.418+0.031 


_ 


-0.887+0.017 


-0.549+0.049 


0.62E- 


14 


39.38 


SFN 


H31Q 


0.063+0.083 


_ 


-0.534+0.030 


_ 


0.56E- 


15 


38.32 


SFN 


H31AN 


-0.099+0.114 


_ 


-0.386+0.126 


-0.347+0.051 


0.11E- 


14 


38.61 


TO 


H33a 


_ 


_ 


0.202+0.078 


_ 


0.87E- 


15 


39.08 


AGN 


H33c 


_ 


_ 


-0.335+0.004 


-0.619+0.045 


0.72E- 


15 


39.03 


TO 


H34a 


-0.135+0.204 


_ 


-0.171+0.027 


- 


0.25E- 


14 


39.70 


TO 


H34b 


0.086+0.074 


-1.284+0.032 


-0.157+0.003 


-0.458+0.045 


1.37e- 


15 


39.48 


TO 


H34c 


-0.198+0.019 


-1.824+0.044 


-0.478+0.001 


-0.557+0.044 


0.64E- 


14 


40.14 


SFN 


H37c 


_ 


_ 


-0.155+0.024 


_ 


0.60E- 


15 


38.90 


TO 


H37e 


_ 


_ 


-0.222+0.019 


-1.697+0.052 


0.71E- 


15 


38.85 


TO 


H38a 


-0.130+0.103 


_ 


-0.400+0.006 


-0.724+0.045 


0.20E- 


14 


39.58 


SFN 


H38b 


-0.762+0.107 


-1.324+0.044 


-0.317+0.003 


-0.914+0.044 


0.94E- 


14 


40.23 


SFN 


H38c 


_ 


_ 


-0.165+0.006 


-0.496+0.047 


0.14E- 


14 


39.40 


TO 


H40c* 


_ 


- 


-0.221 


-0.433 




- 


_ 


TO 


H40d 


-0.268+0.081 


-2.059+0.052 


-0.206+0.010 


-1.997+0.052 




- 


- 


TO 


H40e 


_ 


_ 


0.031+0.076 


_ 


0.10E- 


15 


38.02 


AGN 


H43a 


_ 


_ 


-0.264+0.010 


-0.709+0.048 


0.88E- 


15 


39.34 


TO 


H43b 


-0.460+0.223 


_ 


-0.339+0.007 


-0.332+0.046 


0.16E- 


14 


39.61 


SFN 


H43d 


_ 


_ 


-0.323+0.009 


-0.674+0.047 


0.38E- 


15 


38.93 


TO 


H44a 


_ 


_ 


0.564+0.126 


0.004+0.154 


0.14E- 


13 


38.75 


AGN 


H44c 


0.634+0.166 


-1.126+0.049 


-0.136+0.010 


-0.447+0.049 


0.44E- 


13 


39.21 


AGN 


H44d 


0.037+0.092 




-0.413+0.004 


-0.430+0.045 


0.78E- 


15 


37.68 


TO 


H46a 


0.645+0.136 




0.195+0.104 




0.39E- 


15 


38.80 


AGN 


H46b 


0.128+0.316 


-0.950+0.097 


0.072+0.058 




0.66E- 


15 


39.07 


AGN 


H46c 






0.089+0.249 




0.23E- 


15 


38.54 


AGN 


H47a 






0.150+0.049 


-0.358+0.071 


0.79E- 


15 


39.24 


AGN 


H47b 






0.029+0.157 


-0.374+0.128 


0.89E- 


15 


39.29 


AGN 


H47c 


-0.437+0.078 




-0.398+0.008 


-0.626+0.047 


0.19E- 


14 


39.63 


SFN 


H47d 


0.289+0.083 




-0.330+0.025 


-0.399+0.055 


0.17E- 


15 


38.57 


TO 


H48b 


0.616+0.081 


-1.664+0.051 


-0.139+0.009 


-0.474+0.051 


0.86E- 


14 


39.10 


AGN 


H49a 


0.232+0.035 




-0.706+0.008 


-0.498+0.047 


0.38E- 


12 


41.96 


SFN 
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Table 4 — Continued 



Gal. 


log [0///] 


iu & Ha 


1U & Ha 


log^i 

iu & Ha 


F(Ho') 


L(Ha) 


Cla 


H49b 


0.484±0.014 


-1.463+0.044 


-1.329+0.007 


-0.696+0.044 


0.12E-11 


42.45 


SFN 


H49c 


0.356±0.026 


_ 


-0.845+0.006 


-0.592+0.045 


0.13E-14 


39.49 


SFN 


H49d 


0.434+0.050 


_ 


-0.799+0.017 


-0.476+0.050 


0.66E-15 


39.20 


SFN 


H51b 


- 


- 


0.123+0.088 


- 


0.97E-15: 


39.20: 


AGN 


H51c 


- 


_ 


-0.101+0.074 


-0.437+0.075 


0.10E-14 


39.30 


TO 


H51d 


_ 


_ 


0.226+0.096 


_ 


0.20E-15 


38.45 


AGN 


H51e 


0.235+0.061 


_ 


0.057+0.038 


_ 


0.48E-15 


38.84 


AGN 


H52b 


- 


_ 


0.193+0.102 


-0.321+0.052 


0.50E-15 


39.31 


AGN 


H52c 


-0.470+0.102 


_ 


-0.890+0.011 


-0.804+0.045 


0.91E-15 


39.55 


SFN 


H57a 


_ 


_ 


-0.077+0.061 


_ 


0.20E-14 


39.59 


AGN 


H57b 


- 


_ 


0.311+0.072 


_ 


0.13E-15 


38.39 


AGN 


H57d 


0.135+0.049 


-1.214+0.050 


-0.375+0.014 


-0.425+0.050 


_ 


_ 


TO 


H57e 


0.451+0.116 


_ 


0.183+0.035 


-0.520+0.064 


0.15E-14 


39.44 


AGN 


H57h 


0.048+0.111 


-1.203+0.060 


-0.421+0.028 


-0.651+0.060 


0.16E-14 


39.52 


TO 


H59a 


0.000+0.080 


-0.982+0.056 


-0.093+0.019 


-0.193+0.056 


0.84E-14 


39.54 


TO/AGN 


H59b 


_ 


_ 


-0.356+0.069 


-0.301+0.067 


0.63E-15 


38.39 


TO 


H59c 


_ 


_ 


-0.484+0.008 


-0.472+0.046 


0.30E-14 


39.15 


SFN 


H59d 


0.260+0.021 


-1.276+0.046 


-0.607+0.008 


-0.340+0.046 


0.11E-14 


38.65 


SFN 


H61a 


_ 


_ 


0.229+0.132 


0.002+0.164 


0.29E-14 


39.01 


AGN 


H61c 


_ 


_ 


-0.145+0.048 


-0.218+0.074 


0.28E-14 


39.03 


TO 


H64a 


-0.022+0.273 


_ 


0.274+0.087 


0.131+0.119 


0.25E-15 


38.84 


AGN 


H64b 


0.354+0.063 


-0.804+0.053 


-0.021+0.011 


-0.112+0.053 


0.14E-14 


39.59 


AGN 


H67c 




-0.863+0.123 


-0.622+0.142 




0.34E-15 


38.66 


SFN 


H67d 






0.412+0.096 




0.41E-15 


38.69 


AGN 


H68d 






0.910+0.050 




5.82E-16 


37.91 


AGN 


H69a 






0.397+0.104 


0.127+0.113 


0.14E-15 


38.43 


AGN 


H69b 


0.149+0.172 


-1.261+0.049 


0.057+0.008 








AGN 


H75b 






-0.285+0.093 




0.22E-14: 


39.90: 


TO 


H75c 


0.306+0.079 




0.015+0.036 




0.49E-15 


39.26 


AGN 


H75d 


-0.370+0.120 


-1.246+0.047 


-0.373+0.009 


-0.530+0.047 


0.12E-14 


39.66 


SFN 


H76b 






-0.096+0.078 




0.33E-15 


38.91 


AGN 


H76f 










0.15E-15 


38.59 


SFN 


H79b 


-0.270+0.260 




-0.328+0.022 


-0.578+0.056 


2.00E-14: 


39.98 


TO 
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Table 4 — Continued 



Gal. 




log 1 ^ 

o Ha 


log [ r ] 

=> Ha 


6 Ha 


F(Har) 


L(Ha) 


Cla 


H79d 


0.038+0.060 


- 


-0.854+0.008 


-0.471+0.046 


0.24E-14 


39.09 


SEN 


H80a 


- 


- 


-0.448+0.013 


-0.572+0.052 


0.30E-14 


39.77 


SEN 


H80b 


-0.043±0.134 


-0.296+0.055 


-0.000+0.023 


- 


0.83E-15 


39.27 


AGN 


H80c 


0.250+0.094 


- 


-0.696+0.011 


-0.478+0.046 


0.33E-14 


39.86 


SFN 


H80d 


- 


- 


-0.696+0.011 


-0.518+0.046 


0.42E-15 


38.92 


SFN 


H82b 


-0.530+0.083 


-1.376+0.058 


-0.268+0.035 


-0.802+0.058 


0.23E-14 


39.78 


TO 


H82c 


0.186+0.023 


- 


-0.232+0.003 


-0.249+0.045 


0.17E-14 


39.62 


TO/AGN 


H85b 


- 


- 


0.039+0.031 


-0.234+0.058 


0.57E-15 


39.31 


AGN 


H88a 


0.295+0.303 


- 


0.132+0.053 


- 


0.21E-14 


39.26 


AGN 


H88d 


0.105+0.060 


-1.425+0.049 


-0.591+0.016 


-0.424+0.049 


0.33E-14: 


39.48: 


SFN 


H92N 






0.104+0.149 




0.27E-15 


38.38 


AGN 


H93a 


0.375+0.237 


-1.002+0.062 


0.102+0.035 


-0.057+0.062 


0.18E-14 


39.05 


AGN 


H93b 


0.664+0.070 




-0.095+0.012 


-0.392+0.050 


0.14E-14 


38.88 


AGN 


H93c 






0.002+0.041 




0.45E-15 


38.46 


AGN 


H95c 


0.059+0.087 


-1.159+0.046 


-0.011+0.006 


-0.212+0.046 


0.11E-14 


39.58 


AGN 


H95d 










0.69E-15 


39.41 


SFN 


H96c 


-0.213+0.048 




-0.263+0.004 


-0.506+0.046 


0.37E-14 


39.83 


TO 


H97b 


0.214+0.211 


-1.013+0.064 


-0.210+0.041 




0.20E-14: 


39.36: 


TO/AGN 


H99c 






0.083+0.027 




0.75E-15 


39.09 


AGN 


HI 00a 


-0.044+0.087 




-0.274+0.008 


-0.483+0.047 


0.13E-13 


39.97 


TO 


HI 00b 


-0.031+0.068 


-1.189+0.046 


-0.697+0.006 


-0.600+0.046 


0.45E-14 


39.48 


SFN 


HI 00c 


-0.023+0.014 


-1.598+0.045 


-0.658+0.005 


-0.403+0.045 


0.66E-14 


39.68 


SFN 


HlOOd 


-0.037+0.011 




-0.633+0.005 


-0.456+0.045 


0.82E-14 


39.79 


SFN 



*H26a and H40c have no error because they have been observed with GR8 where not templates were 
availables. We give line flux and luminosities when spectra have been absolute flux calibrated. Values with 
two colons indicates that errors in fotometry are greater than 20%. 
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Table 5. Line ratios of the archive and literature data 



Gal. 


8 Hp 


logP 


8 Ha 


log IP 

8 Hp 


Cla 


Gal. 


logl^P 

8 Hp 


8 Ha 


5 Ha 


5 Hp 


Cla 


H04a 


-0.260 


-1.930 


-0.310 


-0.800 


TO 


H56b 


1.450 


- 


-0.040 


- 


AGN 


H04b* 


- 


-0.911 


-0.199 


- 


TO 


H56d 


-0.100 


- 


-0.280 


- 


TO 


H04d* 


-0.566 


-1.597 


-0.359 


-0.687 


SFN 


H56e 


- 


- 


-0.480 


- 


SFN 


H16a 


0.310 


-0.800 


0.090 


-0.280 


AGN 


H62a 


0.000 


-1.100 


-0.220 


-0.320 


TO/AGN 


H16b 


0.580 


-0.400 


0.050 


0.090 


AGN 


H67b 


-0.150 




-0.470 




SFN 


H16c 


0.120 


-1.560 


-0.350 


-0.570 


TO 


H68b 


0.140 




-0.190 




TO 


H16d 


-0.350 


-1.910 


-0.380 


-0.440 


SFN 


H68c 


-0.020 




-0.060 




TO 


H21a* 






-0.421 




SFN 


H79a 


0.280 




-0.280 




TO 


H21b* 






0.410 




AGN 


H86a 


-0.400 


-0.600 


-0.210 




TO/AGN 


H22a 


0.500 


-0.900 


0.030 


-0.280 


AGN 


H86b 


0.950 


-1.100 


-0.080 




AGN 


H22c 


-0.500 




-0.340 




SFN 


H86c 


0.170 


-0.830 


-0.150 




TO/AGN 


H23a 


0.300 


-0.490 


0.210 




AGN 


H87a 


0.080 


-0.500 


-0.080 




TO/AGN 


H23c 


-0.250 


-1.780 


-0.390 




SFN 


H87b 


-0.350 




0.110 




AGN 


H23d 


0.470 




-0.090 




AGN 


H87c 


-0.380 


-0.760: 


-0.360 




SFN 


H37a 


0.220 




0.230 




AGN 


H88b 


0.180 


-1.110 


0.280 




AGN 


H37b 


0.100 




-0.190 




TO 


H88c 


-0.410 




-0.500 




SFN 


H37d 


-0.460 




-0.570 




SFN 


H90a 


0.970 


-1.300 


0.080 


-0.130 


AGN 


H42a 




-1.000 


0.250 




AGN 


H90d 


0.020 


-1.100 


-0.200 


-0.520 


TO/AGN 


H54a 


0.510 




-0.900 




SFN 


H91a* 


1.014 


-0.958 


-0.470 




AGN 


H54b 


0.680 




-1.360 




SFN 


H91b* 




-1.249 


-0.194 


-0.776 


TO 


H54c 


0.370 




-1.120 




SFN 


H92c 


1.000 




0.120 


-0.050 


AGN 


H54d 


0.570 




-1.230 




SFN 


H96a 


1.063 


-0.960 


-0.108 


-0.553 


AGN 


H56a 


0.010 




-0.420 




TO 


H96d 


0.154 




-0.523 


-0.498 


SFN 



"These galaxies correspond to the Archive spectra. The rest of the galaxi es come from the literature. There is no line ratio available 
for H21c, we have taken its nuclear classification from Coziol et al. J2OO0I) 



